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APPENDIX H

H.1. Summary of Tasks Completed on Example Ecosystem
Restoration Projects

Five example ecosystem restoration projects are presented in this appendix to illustrate
some of the types of projects that may be implemented if a Ecosystem Restoration Program is
authorized for the Ohio River. Each example has a description of existing conditions at the study
site, project description, alternatives to the proposed project, engineering design requirements,
costs, benefits, and potential environmental impacts.

Following above descriptions an incremental analysis of project alternatives is provided.

H.2. Tasks to be Completed on Example Projects in Future

in Project Implementation Phase

The information provided with the example projects is not sufficient for specific project
authorization. Additional investigations would be required before a project could be approved
under the proposed ecosystem restoration program. Additional feasibility level studies, would
include cultural investigations, additional environmental studies and coordination of the specific
project with the nonfederal sponsor, various agencies and the public.

H.2.1 Environmental Compliance

To assure that each project meets all the requirements of the law, various statutes and
Executive Orders, further investigation would still be required along with obtaining necessary
permits and certifications. See Exhibit H-1 for a list of Federal laws and policies that will be
checked to assure proper compliance.
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Exhibit G- 6 Federal Laws and Policies Applicable to all Recommended Plans

TITLE OQF PURLIC LAW US CODE
Abandoned Shipwrack Act of 1987 43 USC 2100
American Indian Religions Freedom Act 42 USC 1906

Agriceiture and Food Act (Farmiand Protection Policy act) of 1981 7 USC 4201 et seq

American Folkiife Preservation Act of 1976, As Amended 20 UsC 2101
Anadromous Fish Conservation Aot of 1965, As Amended 16 USC 757a ef seq
Antiuities Act of T906, As Amended 16 USC 431
Archealogical and Historic Preservation Act of 1874, As Amended 16 USC 469
Archaeological Resources Protection Act of 1975, As Amended 16 USC 470
Bald Eagie Act of 1972 i6 USC 668
Buy American Act 41 USC 102
Civil Rights Act af 1964 (Publlc Law 88-353) & LISC 601
Clean Air Act of 1972, As Aevidid 42 USC 7401 ot seq
Clean Water Aot of 1972 As Amended 33 USC 1251 &f seq
Coastal

Barrier Resources At of 1982

16 USC 3501-3510

Coastal Zone Management Act of 1972, As Amended

16 USC 1451 ef seq

Comprehensive Emvirenmenial Respanse, Compensation amd 42 UsC g6
Liability Act of 1980
Conservation of Forest Lands Act of 1960 i6 USC 580 mn
Contract Work Hours 40 USC 327
Convict Labor 18 USE 4082
Copeland Ani-Kickback 40 USC 276c
Daviz Bacon Act 40 USC 276
Deepwater Port Act of 1974, As Amended 33 USC 1501
Emergency Flood Contred Funds Act of 1835, As Amended 23050 A0lm
Emergency Wetlamds Resowrces ace 16 USC 3901-3832
Endangered Species Act of 1973 16 USC 1531
Estwary Protection Act of 1968 16 USC 1227 ef seq
Egnal Oppartumily 42 USE 2000
Farmland Protection Policy Act 7 USE 4201 ef seq
Federal Envirommental Pesticide Act of 1972 7 USC 136 of sog
Federal Water Project Recreation Aef of 1965, As Amended 16 USC 46071
Fish and Wildlife Coordination Act of 1958, As Amended 16 USC 661
_Flood Conerofl Act of 1344, As Amended, Section 4 16 USC 46
Food Security Act of 1985 (Swannpduster) 16 USC 3511 et seq
Hazardous Substance Response Revenwe Act of 1980, As Amended 26 USC 4611
G-14

Exhibit H-1
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Historic and Archeological Data-Preservation 18 [ISC 469
Historie Sites Act of 1935 16 USC 461
Jones Act 46 LISC 292
Land and Water Conservation Fund Act af 1965 16 USC 4601
Magnuson Fishary Conservation and Management A 16 USC 1801
Marime Manmal Protection Act of 1972, As Amended 16 USC 1361
Marine Protection, Research, and Sanctuaries Act of 1972 J3USC 1401
_Migratory Bird Conservation Act of 1928, As Amended 16 USC 715
_Migratory Bird Treaty Act af 1918, As Amended 16 USC #03
National Environmenial Policy Act of 1963, As Amended 42 USC 4321 ot seq
National Hisforic Preservation Act of 1966, As Amended i6 U800 470
National Histowric Preservation Act Amendmenis of 1980 18 USC 469a
Native American Religious Freedom Act of 1878 42 USC 1996
Native American Graves Pratection and Repatriation Act 25 USC 3004
Native American Religious Freedom Act of 1878 16 USC 469a
Natiowal Trails System Act 15 USC 1241
Noise Control Act of 1972, As Amended 42 USC 4901 ef soq
Rehabilitatlon Act (1973) 28 USC Ty
Reservair Salvage Act of 1960, As Amended 16 USC 459
Resource Conservation and Becovery Act of 1976 42 USC 5801 -6987
River and Harbor Act of 1888, Sect 11 33 USC 808
River and Harbor Act of 1899 Seetions 2 0, 13 23 USC 400413
River and Harbor and Flood Comtrol Act of 1362, Section 207 16 USC 460
River and Harbor and Flood Cortrel Act of 1970, Sections 122, 208, 33 USC 426 et seq
i 216
Sale Drinking Water Act of 1974, As Amended 42 USC 300
Shipping Act 46 LUSC 883
Suwbmenged Lands Act of 1853 43 LI5C 1300 et seq
_Superfund Amendments and Reauthorization Act ol TRER 42 USC 8}
Surface Mining Conirod and Reclamation Act of 1977 30 LSC 1201-1328
Taxic Substances Contral Act of 1876 15 USC 2601
FPolicy Act of 1870, As Amended 43 USC 4500
Litilization of Small Busimess 15 USC 631, 644
G- 35
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 Victnam Veterans | 38 UsC2mz
_Water Resources Development Act of 1974, As Amended _ BRS@atiz
Water Resources Developement Act of 1976, Section 150 50 Seat 2917
Water Resources Development Act of 1886 S 23 USC 2201 of seq
_ Water Resources Development Act of 1988 23 USC 2201 noie
_ Water Resources Development Act of 1990 | 3IUSC 2201 note
_ Water Resources Development Actof 1982 | 33 USC 2201 note
~ Water Resources Development Act of 1986 23 USC 2201 note
Warershed Prodection amd Flood Conirad Act of 1854, As Amesnded 16 USC 1001 of seq
Wildl and Seenic Rivers Act of 1968, As Amended 16 USC 1271 of seq
Wildermess Act S 16 U350 1131
Walsh-Healy ) ) | AT USC 35 ef seq
e . EXECUTIVE ORDERS B
F1503, Proteciion and Enhancement of the Crltural Envirommeant. | 36 FR8021: May 15,
_May 13, 1979 1971
11888 Floodplain Management, May 24, 1977 | 42 FR 26951; May 25.
1877
11830, Protection of Wedands, May 24, 1377 42 FR 26961; May 25,
1877
F1514, Protecrion and Enhancement of Environmendal Clualfty,
March 5, 1970, as amended by Executive Order, 11891, May 24,
1877
12088, Federal Compliznce with Pollution Control Standards,
Cctober 1.3, 1978 1
I 2898, Federal Actions fo Address Environmertal Justice n Minariy
Popuwlations and Low Income Fopulations, February 11, 19934 )
o OTHER FEDERAL POLICIES B
 Council on Environmental E}Jaﬁgr Memorandum nf.:lqgm.r 11, 1980
Analysis of Impacts our Prime and Unigue Agricaiural Lamds in
Implemeniing the Nationa! Eovironmenial Policy Act,
Conneil on Environmental Quality Memorandum of Angust 10, 1980;
Imteragency Consuliaiion o Avald or Mitigate Adverse Effects an
_Rivers ln the Natlonwide Tnveniory. . |
Migratory Bird Treaties and other infernational agreements fisted in
_the Endengered Species Act of 1973, as amended, Section 2{a){4). |
G-36
Exhibit H-1
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Exhibit H-2. EXAMPLE 1. HOVEY LAKE RESTORATION, INDIANA

3.1 Description of Project and Impacts
3.2 Incremental Analysis
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EXHIBIT H-2
3.1 Hovey Lake Restoration & Hovey Lake Habitat Restoration (IN-10/11)

1.0 Location

The proposed Hovey Lake Restoration Project area is located at the State of Indiana’s Hovey

Lake Fish and Wildlife Management Area (FWA). The Indiana Department of Natural

Resources (IDNR) manages

Hovey Lake FWA. The Hovey
Lake FWA encompasses an area
that includes lands owned by the
U.S. Federal Government as well
as the State of Indiana. The
proposed Hovey Lake
Restoration Project includes
restoration efforts on the FWA
proper as well as on adjoining
private lands.

The Hovey Lake project area is
located in rural Posey County,
Indiana approximately 7 miles
south of the town of Mt. Vernon,
Indiana. The project site is
located in the J. T. Myers Pool
near Ohio River Miles (ORM)
835-841. Hovey Lake is within
the jurisdiction of the Louisville
District, U.S. Army Corps of
Engineers (USACE).

Hovey Lake

e T
-
]

i
M

=
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2.0 Project Goal

Hovey Lake is one of a few large Ohio River
oxbow lakes remaining in the State of Indiana.
Oxbow lakes, which are cut-off from the river
except during periods of high river stage, are
important spawning, nursery and feeding areas
for riverine fishes. Oxbow lakes also provide
important habitat for migratory waterfowl, wading
birds and other wildlife.

Oxbow lakes, due to their cut-off nature and
location within river floodplains, historically slowly
fill in with sediments. Prior to establishment of
commercial navigation and the construction of
dams, the creation and loss of oxbow lakes was a
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natural event. New oxbows were formed whereas older oxbows gradually filled in with sediment
and became terrestrial habitat, consequently oxbow habitats were typically always present
within the river system. With the establishment of the navigation system on the Ohio River the
natural process of oxbow lake formation has ceased. New Ohio River oxbow lakes are no
longer being formed. Consequently, the remaining oxbow lakes have become unique habitats
that the State of Indiana wishes to protect and restore as functioning aquatic ecosystems.

3.0 Project Description and Rationale

The specific goals of the Hovey Lake restoration project include two distinct elements designed
to prolong the functional life of the aquatic ecosystem at Hovey Lake and to improve the fish
and wildlife habitat within the project area. The principal elements of the Hovey Lake
Restoration Project are:

1. Restoration of Oxbow Habitat. The backwater habitat within the Hovey Lake oxbow
serves as reproductive, feeding, nursery, high water refuge, seasonal migration and
overwintering habitat for may fish species including paddlefish. Maximum depth of the lake
has decreased by at least 3 feet since 1976 when the J. T. Myers Locks and Dam were
completed. The aquatic habitat at Hovey Lake would be restored by dredging 50% of the
300-acre open basin to an average depth of 20 feet at normal pool.

2. Erosion/Sediment Control and Ohio River Bank Stabilization. Hovey Lake receives
sediment deposition during Ohio River flood events. When the Ohio River leaves its banks,
it floods across the private agricultural land north of Hovey Lake and into Hovey Lake. The
flood waters carry sediments from: a) floodplain scour in the farmed areas north of the lake,
b) river borne sediments and c¢) heavy bank erosion along the Ohio River banks north of the
lake. The flood induced sedimentation appears to have increased since 1995 after erosion
control structures were installed on Slim Island and the logging of trees occurred on the land
north of the lake. These events appear to have changed the direction of the flood current
and increased sediment loading in Hovey Lake. Restoration activities to address this
problem will include:

2a. Shoreline Stabilization. The Ohio River shoreline north of the lake is unstable and
exhibits heavy bank erosion. This shoreline will be stabilized and bank erosion
minimized by installing “A-jacks” structures. These structures will stabilize the banks
and allow for natural re-vegetation and subsequent erosion control to occur.

2b. Reforestation. Sedimentation reduction in Hovey Lake will be augmented via flood
damage reduction. Reforestation of a large parcel near the Ohio River north of the
lake will reduce erosion and slow flood waters allowing the sediment load to be
dropped north of Hovey Lake rather than in Hovey Lake.

The completion of these elements will reduce the loss of oxbow habitat and restore the aquatic
ecosystem of Hovey Lake. Habitat restoration will also be augmented via Indiana Department
of Natural Resources management efforts, which may include:

1. Working with adjacent landowners to implement a series of Best Management Practices to
reduce erosion of farmland.

2. Planting a series of forested/vegetated buffers between cropped fields to reduce lake
sedimentation and reduce floodwater velocity.

3. Use of some dredge material to create swamp rabbit refuge at Hovey Lake FWA.
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4.0 Existing Conditions

Terrestrial/Riparian Habitat: The habitat at the Hovey Lake project site consists of Hovey
Lake with it's bald cypress (Taxodium distichum) community in and adjacent to the lake as well
as the surrounding area comprised of agricultural land and bottomland/riparian forested areas.
Hovey Lake FWA is primarily managed for waterfowl, however a wide variety of game and

nongame species occur in the area including white-tailed deer, turkey, great blue heron, and
river otter.

Hovey Lake Bald Cypress Agriculture at Hovey Lake

The habitat within the project area north of Hovey Lake FWA is privately owned and is
principally agricultural in nature. Along the banks of the Ohio River scattered trees are present.
Throughout most of the project area the river banks exhibit heavy bank erosion.

Eroding River Bank Flood Scoured Field

Aquatic Habitats: Hovey Lake aquatic habitat is dominated by shallow water areas
(approximately 1 to 5 feet deep) that support stands of bald cypress. The lake also contains a
300 acre deep water basin with water approximately 6 to 10 feet deep under normal pool
conditions. The lake supports a diverse fishery including orangespotted sunfish, yellow bass,
bluegill, white crappie, channel catfish, and other species. The lake is also known to hold large
numbers of paddlefish (Hovey Lake Fish Survey, 1996).
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Wetlands: Wetlands within the Hovey Lake project area are primarily limited to the riparian
areas adjacent to the lake.

Federally-Listed Threatened and Endangered Species According to the U.S. Fish and
Wildlife Service (USFWS), there are 7 federally-listed threatened or endangered species known
to occur in Posey County, Indiana (Table 1).

Table 1. Federally-listed species known to occur in Posey County, Indiana.

Common Name Scientific Name Federal Status Habitat Present
Indiana bat Myotis sodalis Endangered Yes

Bald eagle Haliaeetus leucocephalus | Threatened Yes
Tubercled blossom Epioblasma torulosa Endangered River
mussel

Pink mucket pearly Lampsilis abrupta Endangered River
mussel

Ring pink mussel Obovaria retusa Endangered River
Rough pigtoe mussel Pleurobema plenum Endangered River

Fat pocketbook mussel Potamilus capax Endangered River

Source: U.S. Fish and Wildlife Service, 1999

The Indiana bat is known to occur in the project area at Hovey Lake FWA. The riparian area
provides summer roosting and foraging habitat for this species.

Bald eagles over winter at Hovey Lake. Hovey Lake is also known to provide habitat for
successful nesting bald eagles.

The five endangered mussel species known from Posey County would not be found in Hovey
Lake. These species are more typically associated with the riverine habitats in the Ohio and
Wabash Rivers.
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5.0 Project Diagram
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6.0

Engineering Design, Assumptions, and Requirements

6.1 Existing Ecological/Engineering Concern

Hovey Lake is one of a few large Ohio River oxbow lakes remaining in the State of
Indiana. Hovey Lake is slowly filling in with sediments. The State of Indiana wishes to
protect and restore this unique aquatic ecosystem.

6.2 Hovey Lake Dredging

Maintenance dredging of Hovey Lake is required to provide deep water habitat, and to
extend the life of the historic oxbow. An estimated 2,490,000 cubic yards of silty-clay
material would be dredged to restore depths of 7-20 feet. The outer limits of dredging
would occur approximately 100 yards inside of the open basin area of Hovey Lake
(approximately 145-acres of the 300-acre open basin will be dredged). Depths at this
distance currently range from 6-7 feet. Dredging would begin at this location and would
descend at a 10:1 slope to depths of 20 feet. Four dredge disposal sites are adjacent to
the lake. Small geotube levees, 5 feet high would be constructed at the designated
disposal sites for dewatering. All disposal areas are located on property owned by the
State of Indiana. The disposal areas will be graded to a near even height and reseeded
with native species following the dewatering process.

6.3 Shoreline Stabilization

River currents in conjunction with barge traffic
are actively eroding the Ohio River bank. The
erosion has produced steep banks with little
or no vegetation and a biostabilization
approach to bank protection is preferred to
simple bank hardening (rip-rap). A-jacks® by
Armortec, or similar structures, will be used
as structural bank reinforcement at the
underwater base of the eroding bank
combined with revegetation of the upper
slope (approximately 0.9 miles of shoreline
will be stabilized). A-jacks® are assembled
into a highly porous, interlocking matrix. The
voids created by the interlocking A-jacks®, or
similar structures, are filled with soil to
establish a foundation to support woody
vegetation above the normal pool elevation of

A-jacks Structures

the Ohio River. A geotextile fabric would be used in conjunction with an aggregate base
to reduce the removal of fine soils while the root systems are developing. Light mast
producing trees such as black willow, cottonwood, and sycamore will be allowed to
reseed/regenerate naturally in the structure voids. If necessary, additional cuttings and
rooted stock can be placed in and behind the A-jackso matrix along the earthen berm to

augment natural revegetation.
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A-jacks® Bank Stabilization

6.4 Reforestation

Approximately 120 acres of floodplain will be reforested with native mast producing
bottomland hardwood trees. The forested area will aid in the reduction of drift, trash,
and sediments from Ohio River floodwaters into Hovey Lake. Historically, these
sediment and trash laden floodwaters have accelerated the filling of Hovey Lake. The
reforestation will aid in flood desynchronization and prolong the life and viability of the

Hovey Lake ecosystem.
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Soil types, hydrology, and terrain position will be the primary factors considered when
selecting the tree species to be planted, and a detailed planting design should be
developed in order to insure that the planting effort is successful. Typical bottomland
species to be planted in the floodplain area would include pin oak (Quercus palustris),
swamp chestnut oak (Quercus michauxii), swamp white oak (Quercus bicolor), pecan
(Carya illinoensis), and shagbark hickory (Carya ovata). Aggressive light mast
producing species, such as silver maple (Acer saccharinum), green ash (Fraxinus
pennsylvanica), sycamore (Platanus occidentalis), and/or willows (Salix spp), would be
expected to regenerate naturally.

6.5 Planning/Engineering Assumptions

Dredging

¢ Three small auger head dredges would be used, and the material would be pumped
directly to the disposal sites. All dredges would be utilized in three shifts.

¢ All dredge disposal sites were selected from USGS topographic maps, and site
visits. Detailed survey data would be required to better determine the limits, and
volumes of the disposal areas.

Bank Stabilization

¢ Average channel velocities are 3 feet per second.

¢ Armortec’s A-jacks® AJ-24 units would be used to stabilize the toe of the eroding
slope. Each unit weighs 78 pounds and is small enough to be assembled and
placed by hand.

¢ Two rows of A-jacks® would be toed into the river bed a minimum of 1.5 feet deep.

¢ A-jackso would be interconnected in rows along the toe trench. Two rows would be
used at the base, with a single row on top.

¢ Backfill sediment for the voids would be taken from onsite.

Reforestation

¢ Nursery stock for reforestation will be obtained from a State of Indiana nursery.

¢ Bare root seedlings will be planted in a similar manner to ongoing reforestation
efforts being conduction in the Hovey Lake area.

7.0 Cost Estimate (Construction)

Dredging - Engineering costs for the proposed project are contained on Table 2. A detailed
MCACES cost estimate for the proposed project is included in Appendix D.

Table 2. Engineering Costs.

Item — Hovey Lake Restoration Cost
Dredging $2,346,000
Geotube Levee $79,300
A-Jacks Bank Stabilization $241,100
Reforestation $31,700
Mobilization and Contingencies @ 20% $269,800
TOTAL $2,750,900
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8.0 Schedule

Hovey Lake Restoration: The estimated construction time is shown on Table 3.

Table 3. Construction Schedule.

Item — Hovey Lake Restoration Cost
Dredging 307 Days
Levee 42 Days
Dewatering 168 Days
A-Jacks Bank Stabilization 60 Days
Reforestation 15 Days
Mobilization 12 Days
TOTAL 604 Days

9.0 Expected Ecological Benefits

Terrestrial/Riparian Habitat: The Hovey Lake Restoration project would result in long-term
beneficial impacts to terrestrial/riparian resources. The reforestation of 120 acres adjacent to
the Ohio River would be considered a long-term beneficial impact to terrestrial/riparian
resources. Although the reforestation is primarily designed to aid in flood desynchronization,
the reforestation would be beneficial to many game and nongame species of wildlife. The
conversion of agricultural lands to upland and bottomland forest, would result in sustained long-
term beneficial impacts to terrestrial resources.

The dredging activities proposed for Hovey Lake would be within the open basin of the lake.
There would be no reasonably foreseeable beneficial impacts to terrestrial/riparian resources
associated with the dredging activities.

Aquatic Habitats: Long-term beneficial impacts to aquatic resources would be anticipated as a
result of implementing the proposed project. Dredging of the open basin at Hovey Lake would
result in long-term beneficial impacts to fishes due to the improved/deepened waters in the
oxbow. Habitat requirements for fishes change seasonally and improved depth in the oxbow
would be considered beneficial. Restoring/increasing the depths of the oxbow would provide
over-wintering habitat for fishes, especially fish such as paddlefish. The project would result in
an overall improvement in off channel aquatic habitat in the area and an increase in the
functional life of the Hovey Lake aquatic ecosystem.

Long-term beneficial impacts to aquatic resources would also be anticipated as a result of the
proposed reforestation and bank stabilization. The reforestation along the river bank would
reduce potential stream bank erosion. The conversion of agricultural land to forest would
indirectly improve water quality by reducing the amount of silt and contaminants from entering
the Ohio River via stormwater runoff.

Wetlands: There would be long-term beneficial impacts to jurisdictional wetlands as a result of
implementing the proposed project. Reforestation would provide buffers for riparian zones and
bottomland hardwoods in the vicinity of Hovey Lake.

Federally-Listed Threatened and Endangered Species: There would be minor beneficial
impacts to the Indiana bat and bald eagle associated with the planned reforestation. The
project will result in a net increase in forested riparian habitat within the study area that can be
utilized by these species.
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Other than indirect benefits associated with improved water quality, there would be no
reasonably foreseeable beneficial impacts to the endangered mussel species in the Ohio River
near the project site as a result of implementing the proposed project.

Socioeconomic Resources: There would be short-term and long-term beneficial impacts to
socioeconomic resources as a result of implementing the proposed project. The short-term
beneficial impacts would be related to costs and local expenditures associated with the dredging
of Hovey Lake and the bank stabilization and reforestation of the Ohio River shoreline.

10.0 Potential Adverse Environmental Impacts

Terrestrial/Riparian Habitat: There would be short-term adverse impacts to the agricultural
lands adjacent to Hovey Lake. Short-term impacts would occur associated with the disposal of
the dredge material on the adjacent agricultural lands. Adverse impacts to this area would be
considered short term, because it is assumed that the site can be farmed following the
dewatering and grading of the dredge material. These agricultural fields are primarily used by
Hovey Lake FWA as part of their on-going waterfowl management program.

Aquatic Habitats: There would be a potential for minor adverse affects to aquatic species in
the lake and in the river. In Hovey Lake adverse impacts may occur to immobile benthic
invertebrates during the dredging operations. Localized populations of benthic invertebrates
could be directly disturbed during the construction operation. However, the invertebrate
populations within the open water basin of the lake where the dredging is proposed are not
expected to be as abundant, diverse, or important to the ecosystem as the invertebrates
colonizing the shallow water bald cypress portions of Hovey Lake.

The dredging operations in Hovey Lake may also have a short-term adverse impact on the fish
population by directly disturbing their habitat and increasing turbidity. However, with the
exception of open water species such as paddlefish, the open water basin of the lake, where the
dredging will occur, is not expected to contain the number and diversity of fishes that are
supported within the shallow water bald cypress portions of Hovey Lake.

Adverse impacts to aquatic species in the Ohio River will be short-term and minor. During the
bank stabilization phase of the proposed project, sensitive aquatic species immediately
downstream from the site could be adversely impacted by degraded water quality associated
with displaced bank sediments.

It is assumed that Hovey Lake, with its current average depth of approximately six to eight feet,
stratifies during the summer, and anoxic zones are created. Following the dredging/deepening
of Hovey Lake, there would continue to be a potential for summer stratification, and subsequent
anoxic zones may become established in deep water areas. It is unlikely that the stratification
of Hovey Lake would cause meaningful additional adverse affects to aquatic resources.

Wetlands: There would be no adverse effects to jurisdictional wetlands as a result of
implementing the proposed plan.

Federally-Listed Threatened and Endangered Species: There would be no reasonably
foreseeable adverse impacts to most federally listed threatened and endangered species as a
result of implementing the Hovey Lake Restoration project. There is the potential for the
dredging operations to disturb bald eagles at Hovey Lake. The dredging operations will be
limited to the open basin of the lake and will not influence the other portions of the Hovey Lake
FWA, consequently these impacts are expected to be short-term and minor.
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Socioeconomic Resources: There would be long-term and short-term adverse impacts to
socioeconomic resources as a result of implementing the Hovey Lake Restoration Project. The
long-term impacts will be associated with the permanent loss of approximately 120 acres of
terrestrial floodplain agricultural lands that will be reforested. There would be short-term
adverse impacts associated with the temporary loss of farming on approximately 320 acres of
land comprising the dredge material disposal sites. These impacts would be short term
because it is assumed that the disposal area can be farmed following the completion of the
dredge material dewatering.

11.0 Mitigation

Minor impacts associated with site dredging and material placement may occur during the
construction of this project, however, no significant adverse impacts are expected. The use of
best management practices and proper construction techniques would minimize adverse water
guality impacts.

Following the completion of the dredging and spoil dewatering operation, the dredge disposal
site will be graded and restored for agricultural / wildlife management purposes.

12.0 Preliminary Operation and Maintenance Costs:

Operation and Maintenance costs are summarized on Table 4.

Table 4. Operation and Maintenance Costs(50 Year Project Life)
Maintenance Frequency Costs
Hovey Lake 25 Years $500,000
Bank Stabilization 10 Years $120,600

13.0 Potential Cost Share Sponsor(s)

Indiana Department of Natural Resources
Natural Resources Conservation Service
Ducks Unlimited

Navigation Industry

Private Entities

* & & o o

14.0 Expected Life of the Project

The expected life of the project is 50 years.

15.0 Hazardous, Toxic, and Radiological Waste Considerations

Potential impacts of hazardous, toxic, and radiological waste (HTRW) at the site were visually
assessed during a site visit and further assessed via a database search of HTRW records in the
site area.

Site Inspection Findings. The project site consist Hovey Lake and a land area surrounding the
lake which is located in Posey County Indiana at Ohio River mile 835-840. Hovey Lake is an
oxbow lake formed by a meander cutoff of the Ohio River. Uniontown, KY is the nearest town to
the project area and is located south across the Ohio River from Hovey Lake.

The following environmental conditions were considered when conducting the project area
inspection on June 29, 1999:
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Suspicious/Unusual Odors;
Discolored Soil;

Distressed Vegetation;

Dirt/Debris Mounds;

Ground Depressions;

Oil Staining;

Above Ground Storage Tanks (ASTSs);
Underground Storage Tanks (USTS);
Landfills/Wastepiles;

S O O O 0
@ S O 6 O O 0o

Impoundments/Lagoons;
Drum/Container Storage;
Electrical Transformers;
Standpipes/Vent pipes;
Surface Water Discharges;
Power or Pipelines;
Mining/Logging; and

Other

Inactive oil wells were observed in the project area. None of the other environmental conditions

listed above were observed in the project area.

Risk Management Data Search. A search of available environmental records was conducted
by Environmental Data Resources, Inc. (EDR). The search complied with ASTM Standard
Practice for Environmental Site Assessments, E 1527-97. The search report with an enlarged
map showing the search area around the project site is presented in Appendix B. The search
distance was configured to include the area of the project and a one-mile buffer zone beyond
the project area boundary. It was conservatively assumed that any environmental conditions
beyond the project area buffer zone would not impact the project. The database search
consisted of a landmass covering the entire Hovey Lake peninsula to include a one mile buffer
beyond the outer limits of the project area boundary (see map in Appendix B). The HTRW item
searched (e.g., USTs, NPL sites, etc.) and area searched are as follows:

Databases

Search Area

NPL: National Priority List

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

RCRIS-TSD: Resource Conservation and Recovery Information System

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

SHWS: State Hazardous Waste Sites

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

CERCLIS: Comprehensive Environmental Response, Compensation, and
Liability Information System

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

CORRACTS: Corrective Action Report

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

SWF/LF: Available Disposal for Solid Waste in Illinois- Solid Waste Landfills
Subject to State Surcharge

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

LUST: Leaking Underground Storage Tank

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

UST: Underground Storage Tank

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

RCRIS-SQG: Resource Conservation and Recovery Information System for
Small Quantity Generators

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

RCRIS-LQG: Resource Conservation and Recovery Information System for
Large Quantity Generators

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

ROD: Record of Decision

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

CONSENT: Superfund (CERCLA) Consent Decrees

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

Coal Gas: Former Manufactured gas (Coal Gas) Sites

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

MINES: Mines Master Index File

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

The HTRW database search did not reveal negative environmental conditions in the project
area in Indiana. The database search also included areas across the Ohio River in Kentucky.
Environmental conditions in Kentucky included a coal mine, and one RCRA small quantity
generator. The database search identified various environmental conditions such as USTSs,
LUSTs, CERCLA sites and landfills beyond the one mile buffer zone surrounding the Hovey

Lake peninsula project area.
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HTRW Findings and Conclusions. Oil wells observed during the site inspection are a
potential source of hydrocarbon contamination of groundwater from well casings that may have
leaked over time. Soils around oil production areas have the potential for contamination from
buried drill muds and cuttings at drilling sites, produced water spills at oil/water separators,
spills/discharges of sludges and water from storage tanks, and oily waste/sludges in abandoned
production pits. With the exception of potential hydrocarbon, and drill muds and cuttings
contamination at petroleum production sites, the site inspection and search of environmental
records have revealed no other evidence of recognized HTRW problems in connection with this

project site.
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APPENDIX A Threatened & Endangered Species
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iy 1. 1999
ENDANCERED, THREATEMED AND RARE SPECIES DOCLMENTED FROM POSEY COUNTY. TMDLAMA

SPECIES mAME T FED  5TATE DATE
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CAPSTALLAA LA ASFRELLA CRYSTAL DMRTER " ot La50
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L i

PLETHOEASIE COOPER]AMNIS DRAMEE -FOOT FIMPLEBALK LE 3E T
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July 1, 1949

ENDANGERED. THREATEMED AND RARE SPECIES DOCUMENTED FROM POSEY COUNTY, IMD[AMA

SPECIES MAME COMIN MAME FED  STATE DWTE
PLETHREASYS CYPHNLE SHEEPNISE il iE 1987
FLEURDEEMA CLANA CLUBSHEL | LE iE Lagr
FLE CHIO PIGTOE - S5C 1067
FLEURTEEMA FIETOE LE it 1084
Fl_fm:ﬂw- F-'rn,m:mnn PYERMID PIGTCE el 5E 1987
POTAHILUS CAPKE FAT POCEETEDON LE SE 1885
[UUADRILS CYLIMDATCA CYLIMDRICA, RAEELTSFOOT i SE 1257
JUACALLY FETAMEYRA MIMKETFACE i ik 1972
L& RODULATA WERTYRALE wrk i bl rS
[MFSONALAS AMRIGI SALAMANDER MUSSEL e 53¢ 1576
TCUOLASHA LIVIDUS FURFLE LILLIPUT e 550 1976
TCHOLASHA PARVLM LILLTRUT L L 1576
Gast
TRIGHOES[S CEsTRICTA SHARP WEDGE = = 188
Lepideptera: Butterflies, Skipoars
Eor e - D SATYR o g om
EUPHYES DLKES] SOARCE SWAMP SEIPPER - &R 1635
SATYRODES APPALACHTA APPalacH[a APPRLACH]AN EYED BROWM 2 SE 1=s8
CATOCALE vt MARELED NG_MOTH
URDERT -
IEIEPWTN TH'I'A""H:I[I:IES PIMKPATCHED LOCPES MOTH L 5T %%
Colenptera: Beetles
MICRIPCALS AMERICAMLE AMERTCAN BURYING EEETLE LE 11 1HE
BTd: 1ag
FEHT.uirrﬁ f[ﬂ‘]‘ﬂi A PENTAEEN|AM BUSSIMIME MAYFLY = ET) 1674
TORTOPLS FeiMUS A MAYFLY bl £ 1974
“m"EvEﬂumm CARDLIRMA MOEOUITO-FERN
57 1381
CALTCRCARAM LYONTT CUP-SEED ) 1085
CAREN BUSH[] BUSH"S SEDEE 5E i
CAREX GIGANTEM 5 SE 1487
CAREYX LUPLLIFORMIS FALSE WOP SEDGE 58 190
CAREY SOCIALIS 5 1383
CATALPA SPECTORA NORTHERN CATALPA 1368
CIMICIAUEA BBIFOLIA APSALACHIAR B 10403
CLEMATIE BITCHER] PITCHER LEATHER-FLOWER 191
CRATAESE VIRIBIS GREEN HAWTHORN 1918
CLGCUTA CUSPIDATA CUSP ODER 1520
CYPERLE PLELDCNEGETUS GREEN FLATSEDSE 171
RIDTPLIS DIANGRA RATER- PURSLANS 1504

QIERVILLA LOWICERA,

ROATHERN BUSH - HONZYSUCKLE

ECHIMOO0RUE CORALFOLIUS CREEPING BUR-HEAD 151
ELECHAATS WOLFTT WOLF SP[KERUSH 1387
EUPHORE [4 BTUSATA BLUNTLEAF SPURS 1580
FESTLCA PARADONA CLUSTER FESOLE

GLEDITSIA AQUATTEA WATER-LOCUST 1981
HOTTCHLA INFLATA EATHERFT]L 1382

HYPER[CIM DENTECULATUM
IRESIHE RHEIIMATOSA
|SETES MELANDPDOY
LEMN MIN[MS
LEFTOCHLOA PRNLCOTOES

FFerydedIYIIRRIIYRIITITIEYSIYTISLLIS S

mYOSRERRYYYRRYY DY uEm e

LESPEDETA STUEVE] THLL BUSH-CLIONER 1525
LESQUERSLLA (GLOBOSK REUL™ S MUST&ED 1985
LUCWIGEIA DECLRAEMS PRIMADSE WILLOMW 1991
LUDW]iE1A GLANDULOSA [NDAIC-FRUTTED SEEDB(N 1991
HIKARTA HRACELRIANA EASTERN SZE-BALM 1093
STATE: Segutirpated, SE=endangered, ST=threatensd. SR=rare. S5C=soecie] concern, Mo=watch 11t SE=sigasficant,

no stagus but rarity warrants conosrn L
FEDERAL ; Li=andéngered, LT=threqtaned. LELT=difrerent listimgs for :pa:11"1|: ranges of spesisd, PE=proposed
erdangered. PT=proposed threatened, E/St=zpogarence gimilar 1o LE species, "*=not |1sted

Pege 2
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July 1, 1500
ENDAMGERED. THREATEMED AMD RARE SPECIES COCUMENTED FROM POSEY COUMTY. [KOIANA

SPECTES MAME CIMMON MAME FED: STATE D&TE
MOTHOSCOROUM E[VALYE CRON-P0 0504 i 52
PARTCLM EIE.I:'FJRIZLH HRODM PANIC-BRASS i L3 }%
FERICERIDIA AMERICARA EASTERN ELLOPHS e SE l2E
FLATANTHEHA FLAVA WAR FLAVA SOUTHERN RELN DRCHID X % 1943
PREMANTHES ASPERA ROUGH RATTLESMAKE - ROOT ksl H 1=2]
RAMNLCULLE LAX1CALL [5 MISSISS[PPL BUTTERCL® ik iE 19753
REMMOULLY PUSILLUS FURSH BUTTE e 3E 1583
F—""'H'D'IZEPEP-'- CORM[CULATS WAR [WTERICR il"l:I"!"-'-B-E]TI'LE HIRNED-ALEH vk i 1541
RLETS BRAMELE i ]
BALS [MRAR A BRAMELE ol 5 EH
SCUTELLARIA PARNULA WaR ALETRALLS SDUTHERN SEuLLCap - SR 1563
SOLIDAED BUCKLEY] BUCKLEY "5 GOLDERADD bl SE 1935
EPIGELLA MARILANOICA WOODLGMD P IMCROCT - SE g3
TAXODLL™ DISTICHM BALD CYFRESS — ) 1934
THALICTRUM PUBESCENS TALL MEAD{MRIE ki 1) 1811
TRACHELOEFERMUM DIFFIRME CLEMBING DOGRANE b = ToE]
:IIIl'JI'EELI]JEHEwm VAR BLABSLM E'-I;F'ﬂ?j CLOWER - 5 la?
KL GRAPE e
HISTERIA MACROSTACHYA KERTUCKY WISTERIA ik % %ﬁ
H-.'ITE l1]ul1il:r Hxtural EMTIL
F: FLATWODDS SOUTHAESTERN LOWLAND FLE%‘EI:G[ISSMIHETW LCWLAKD e 5 1541
FI:“EF FLOODPLATN WET-MESIC WET-FESIC FLOODALAIM FOREST il 58 1589
FOREST = LPLAMD MESIC FESIC UPLAMD FOREST - 5 1983
WETLAND - SHAM® FOREST FORESTED SWarP e 55 lode
WETLAKD - Fd8F SHLB SHELE SWApp . 5 1986
aTATE: SN=gxkirpated, SE=endangerad. ST=threatensd. SR=rare, S50especial poncern, ML=watch 1i5t, S5y gnificant,
no siEtS DUt rarity warranis concsrn
FECERAL : | E=sndergured, LT=thrgatened, LELT=diTTersat listings for specific rarges af jpeces, PE=sropoted

edangered. Fl=proposed thredfened. EfSA=sppesrance stmilar to UE species. ™=nor lisced

Fage 3
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APPENDIX B Hazardous Toxic and Radiological Wastes
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*: Environmental
:Data
: Resources, Inc.

an sedr-company

The EDR Area Study
Report
Study Area
Hovey Lake
Uniontown, Kentucky
July 12, 1999
The Source
Inguiry number 389093.1s For Environmental
Risk Management
Data
3530 Post Road

Southport, Connecticut 08490
Nationwide Customer Service

Telephone: 1-800-352-0050
Fax: 1-800-231-6802
Internet:  www.adrnet.com
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EXECUTIVE SUMMARY

A gearch of avadable envi i
e ervirenmental records was condusted by Environmental Data Rescurces, Ine.,

The address of 1he subject property far which the search was infended is:

HUVEY LAKE
UNIONTOWN, KY 42481

Mo mapped sites were found in EDF's search j . : .
records within the reguasted search U;L“_ fui“a.: "“.’":’"El':l m‘f""‘hh’ aBtafamnabls ) gavernment

MPL........ ..coiieeeonen... National Priority List
:I:EIE%FELL""'""""" NPL Deleions
e e o Respurss Conservatian nd Rageverny Informatia

gﬁ:_ LTI TIRE State Haz. Waste : T

BLIS: e, Cmp:har-iu Enviranmental Response, Compensasion, and Liability Infarmaticn
CERC-MFRAP:, ... ... . Co i i i

Eﬁmmmm Erviranmental Aespanse, Compensation, and Liabdity fermation

CORRACTS................, Comectie Action Aapart
E:'JEAFL"_“"“"“““"' ﬁuli-:l' Wasie Facililes List

s sae e enneo WIBFDROUN Storage Tank Databass
RAATS...........cccooo.... BCRA Administrative Astion Tracking Sysiem
L:nmua-_ sesesanmaenna.. FESOURSE Conservation and Recovery Indprmatian Sysham

RE ... -« Hazardaus Matarials informaticn RAaporting System

:-}HDEE_._----,. ...... «=« PCE Activity Database System
mls?_" """ LT 'E;:cm-.u-raqj Hamﬂmmm o
NPL Linns o rooveer oo NPL Ling e84 Imvaritory System
TBCAL . .oeiciee e, TENIC Subsiances Contrel Act
;%E‘SL.. S — w Licensirg Tracking Systam
CONSENT-................... Supsriund [CERGLA] Consent Decrees

Unmapped [arphan) sites ane nal conaidered in tha faregoing analysis.

TEIMEEG. 18 EXECUTIVE SLIMGARY 4
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EXECUTIVE SUMMARY

Search Results:

Page numbars and map kenilication numbers refer to the EDR Radius Map repor whare datalied data on
indrvidual sites can ba reviewad,

Sites Ested in bold italics are in multiple databases.

RCRIS: The Resource Consarvation and Fecovery Act databass includes salected information on sies
that generabe, store, treat, or dispose of hazardous waste as defined by the Act The source of this
database is the LS, EPA,

A review ol the RCRIS-S0G list, as provided by EDR, and dated 047281 959 has reveaksd that thens is 1
RCAIS-50 site within the searched arnea.

Site Address Mag D Page
LWION OO GAS & OIL 20 STH & MILL 8T T 2

FINDS: The Facility index Sysiem contains both facility information and “peinters” to ather sources of
information that contain more detail. These include: RCRIS; Permit Compliance System (PCS):
Aagromeiric Informabion Fetrieval Systern [AIRS); FATES (FIFRA [Federal Insactizids Fungi:idg
Rodenticide Act] and TSCA Enforcement System, FTTS [FIFRATSCA Tracking Sysiem); CERCLIS:
DOCKET (Enforcement Docket usad fo manage and track information on civil judicial enforcemant
cases for all anvirpnmental statifes); Federal Underground Injacton Contral [FURS]; Federal Raposting
Ciata Systermn (FROS): Surface Impoundments (SiA) TSCA Chemicals in Commerce informaticn System
ICICS); PADS; ACRA-J [meadical waste transporiensifispasars); TRIS; and TSCA. The source af this
databass i the LS, EPANTIE.

A reviaw of the FINDS Est, as pravided by EDH, and dated 0401/1899 has revealed that thare Ig 1

FINDS site wahin the searched area.

Site Address Map ID F_ne_
LUNIOIN GO GAS & OfL CO ETH & MILL 5T T 2

Mines: Mines Master Index File. The source of this database is the Dept. of Labor, Mine Safety
and Healih Administration.

A review of tha MINES list, as provided by EDR, and dated 08/01/1998 has revealed that there is 1
MIMES site wilthin the saanhed area.

Bibe Address Map il Page

ISLAND CREEK COAL COMPANY 2

Fa

TB3050.15 EXECUTIVE SUMMARY 3
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EXECUTIVE SUMMARY
|

Please refer 1o the end of the findings report for unmapped arphan sites due 1o poor or inadequate address infermatian,

TCREEL. 1s EXECUTIVE SUnikialty 3
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FAF FINDINGS SUMMARY

Total
Database Picfied

MFL

Daligiesd NPL
ACRIS-TS0
Sxab= Haz. Waste
CERACLIS
CERC-MFRAP
CORRACTE
Seate Landfll
LUST

LsT

RAATS

RCAIS Smi. Quan, Gan
RCAIS Lg. Cuan. Gen
HMIAS

FADS

ERNS

FINDS

TRIS

MPL Liens
TSCA

MLTS

RO
CONSENT
MINES

1=

—OosccG=0000=00CEcooEaaaas

" Sibas may be isted in mare than cne dajabase

TC28903. 18 Page 1 ol 2
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kap D
Oucion
Distance

MAP FINDINGS

Distanos [i.}Sits

EDA 10 Humber

Databaseds) EPA ID Numbar

Caal Das Site Search: EDR ded not presently have coal gas aite information available in Sis skie.

UMIOH CO GAS & QIL CO
STH & BNLL 5T
UNICHTOWHN, KY 42461

RCAIS:

Cremer: DARPMELL SaTH

o] BES-2611

DWANELL SMITH
(502 3EE-tET1

Aecond Date:  0AOTHET
Clssificaton: Mol mparted
Uisad Cd Fgoys: Mo

‘Viafation Simus: Mo wislalions jound

Contas

RCAIS-50G
FINDS

TOOT 153
Y ADDDOOSNES

ISLAND CREEE COAL COMPANY

UKION [Caunty], KY

LLS, MINES:
Wi | 1EG3178
Ervity Mama: QIO # 11
Enate FIPS code: 1
Emanis Dang: RETR AR |-
Operton Clas Coal minng
Bumbar of Pis: D0
Lafmtude a7 &5 58

MIHES MOD0DDESS

Mi&

S Codes: 12110
Company: ISLAND CREEK GOAL COMPANY
Coufnty FIPE pode: 225

Stans; Active

Mumbeer ol Shoes: 0

Musmiber of Plants: 0

Longfuda; OBT 55 50

TC3Ra093.1s Pege 2 al 2
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SLVVH O8L-Seiid
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BV HEIEED BLOWHEOS  smir P HYNET SR O DHHLDEMT WHINID  SoEc]moal

SELE LGN A5 0Rik BERYS O AL L NOMIAA [ 12882800
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SOML 'DOS-BINDY oIk 3 20 AW 00 IR WROLYMIEL R 36 W HE3N0Id  S00E 1Dl RORETA LR
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[t 18BN cediw EE R ARYSMIO0 F HOSKI KN O 3N ZRIEEIROON BOHLERA |MICH
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Bl 1N omir EELET W CRRIA 1Y SN DI B 000 BOMEEA LM
FRLM0D 190 omur M 29 S OHIONHITEMA TR B3ESSE000N MM 1M
[Lia] I8N ofBek e SR I TIHDS WIS RN [ TTE R
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

To mainimin cuvenoy of e fdlowing ledenl and stale databises, EDA conlicls e appropriais govermmantal agency
o @ iy o GUanRy Baii, ak required.

Elapsed ASTH days: Provides confirmation Fal this EDR repon mwet or sscesds he S0-day updating requinemarn
ol hin ASTM stardasd.

FEDERAL ASTM RECORDS:

CEACLIS: EU:'I;WII'HI'II Ernironranial Rasconus, Compacsation, and Liabilty Inlommadon Sysiem

Takephone: T03-413-0223

CERCLIS sortars Salk ch patanbaly hatacous wasts siies that have Saen reoored o th LISEPS, by i, municpabbes
private compansss and povale persons, pursuant o Eacion 103 of the Compratansive Ersrcnmantal Besporse, Comgaraatisn,
and Liatslry &zt [CEACLA]. CERCLIS canrtans sins which am sifer proposed 1D or on tha Naticnal Priodies
list [MPL] and sfas which as in the screaning and assassmarnd phasa bor poasible inchadan os the KPL
Daiw of Goverrmant Varseore 0450 4D Caie of Cata Arival ai SDF: 54 405
Dale Mids Actien &8 E0R: 0GR Elapsid A5TM daye 26
Caintase Releass Frequency: Quariarty Dl of Last B0A Contact: 0514948

ERME: Esmrgansy Raspomes Mofication Sygies
Source: EPAMTES

Tamprone 202-260-2343

Ermargensy Masporse Noticabon Sysiem. EANE records ard sicres infermabion on aparad relsasss ol ol and hazamous
subsances,

Date gl Sovemmant Versor: 1272158 Dt ol Dot Asrianl ot EDA: Duss
caie Made Aothve at EOR: 01118908 E'apsed ASTW daps: 5

Dalstaci Ralsass Freguesdy: Juirity Daie of Lasi EDR Comasy 05D

WPL: HMaSoral Prionty List
EBsiime: EPA
Talaphone: Wi
Makonal Priories List (Superiund]. Thi NPL & & subsel ol CERCLIS and dentfies Seer 1,200 skes o prionty
claafp uhsar e Susadond Progres, WML sies oy sncompass relabvaly large aneas. As such, EOF provises pelygsn
coeecage for over 1,000 NPL sie boundanies produced by EP8°s Envitonmanial Phensgaesha: infepretibon Center

{EPICL

Cate of Govssrmment Varsion: 051058 Diana of Cana Al & EDR: 0Anasg
Caim Made Active ab EDR: 09905 Elngmend ASTH days: 20

Dulitass Ralsasa Frequercy: Seme-Annuslly Dierie of Lasi DR Conmct (5M 30

RTAIS: Fesouce Consenvaton and Ascovany Infesmatom Sysies
Baures: EFPAMTIE
Talphone BO0-424~3085
Aesouce Corservaton and Reoowery Incmasan Synem. RCAIS Pdusei issdie irformation on siies which genemads,
m.m.mnvumdmmummwmnmummmm

Agt (RCRA]L
Dty el Jidreprmmant Versor: 26759 Diavie of Dana. Arvival b EDR: 05H454
Daie Mads Aptve at EDA: 0GEDEEE Blugied ASTM days; 38
Damsass Raliass Fraquascy; Sam-Srnuslly e of Lasi EDS Contact 051495
CORRACTS: Covracthn Action Suapo
Saunsic EPA

Talephone: BIC-434.0348

CCAAACTE iantfiss haseceul maila handlecs with ACRA comacies pcion astivity
Date of Gowernman Yarsor: 030105 Diane o Dt AssSval @t EDHR; 0001 78
Dala Mass Achve ot EDA: 47890 Elapsed ASTH days: 30
Catmtam Rolpase Fraguency: Sem-Anrualty Diarie of Ll EDR Contaet 52100
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|[ GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

FEDERAL NOMN-ASTM RECORDE:

BAS: Birnal Flisomtng System s
Eoures: EPARTIS 1
Tauprone: B-424-3348
ﬂ:ﬂmhmnzhwmmundnﬂwmmmh?ﬂmmmmmnmmm

Managafmast of fazardous wasts, BAS capures detailed dain frem ban :
- i groups: Large Cuangty Ganerators ILOG)

Dimts of Govemman Yarsss; 123005 Cwie of Last EDA Contnst: (UT5RG
Diatanicsd Fsdesan Frequency: Bernsdy Diana od Mast Schaduied EOR Conlest: 0BTLES

CONSENT: Suparhund [CERCLA) Consant Decraes
Bourck: EPA Regonsl (fices
Taliphone: Vanes
kapor ingal SETRMS D Fuil aslatkeh esponsibility dnd stanctards for cleasup & MPL |Superund) sos. Adakasd
paricdialy by Lnied Siates Dismict Cousti afar seflement by parties o ifgation matiens.

Dte ol Chovamment 'Versior: Varas Caie ol Last EDA Contaet Varas
Oatabase Anisase Fragusresy: Vanes Gl of Mt Sohwduied EDA Cortact: M
FINDS: F-ﬂummmmrpuﬂlnm nRatve Progaam Susmary Ra
Eaarce: EPA a
Talephora; MiA

Facilty insas Symam, FINDS contairs beth faciiy information and ‘peisters’ to ofher souses That santain
Sl :mmnmmsmhmmmmmﬂwm.ﬁzﬂw
nigrmaticn fameval Sysiem), DOCKET {Enoreemiant Decket used in mamage und track information on s jusical
EmiorCam tki fat Al ervironmanal stataes). FURS [Fedenl Unsargroung Injecion Conirel), C-OOCKET (Grimiral
Dockat Symiem used b0 tack enmingl arfarcama i actions loe all virnmenial sanfes), FFIS (Fedeml Faciiies
Inlarratnn Sysieml ETATE (St Emronmental Lawa and Steasies), and FADE (PES Actwiy Cata Eysiesr)

Daie ol Govammen! Vegor MUTLES Ctrle of Lasi EDA Cantect: 047685
Daabass Fakas Frequency: Quanerdy D of Musl Sehaduled EDR Contmct: 071 208

HMINS; sarsnrous M Blamsason
Sopurce: ULE. Dt of T e
0262525

Talephars:
Hatardous e Incdeni Fasen Em.Hmmm‘mm:ﬁlmﬁmﬁmm DO,

Dain of Govesmant Vemion: 120157 Date of Last EDA Cortass (32400

Date=ase Fisisase Frecuency: Anrually Daie ol Maat Scheduled EDA Comact: OT38%8

MLTS; Watmrial Lioensing Trashing Syxiem
Soume: Mutiair Reguiaiony Commission
Teiaprone: 301-415-7168
WLTE ix munsined by Muchiir Ragulstry Commission and esmains 2 ist of aperosisasty 5,100 sites which
POSERES OF USE MSoactve malenals and which am susiect o NAG koensing T h&mm
EDF comacss the Agency on & quanofy basi, = I

Dt ol Growmimen Wersion: 12005 Diatsi of Lass BDA Condact: 047 25
Dvanmse Rulissi Fraguecy: Cuarery Dt of ot Schedubed EDA Comact 071259
MPL LIERS; Fedeml Supriund Liets
Source: EPN

Liares. Uindaf tha autharty gramed the UESPA by the Comprefansie Ensvironmasal :
and Lisbiity Azt (CERCLA) ol 1080, the USEFA has Ta suthasty |0 file lens agains: real sreperty in ader -
nmrmmmumwmmrmmmmmw.
\JSEPA compies a listing of fhad natisus of Supsriund Liana.

Daie of Grusmemant Vasicn: TU1581 Dt o Laee! EDA Contact: 05028098
Dutabase Relsmse Frequency: Mo Updats Planned D of Meod Scheduled EDR Contact: SUENES
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H GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

PADS: Pﬂﬂmmwm
Sourew: EPA
Taleghora: 202-200-3536
PGB Acivity Dombass. FADS idartfan generalony, Sransporiens. commential Sissers ardiar brokers and disposss
of PCA'S wihe & eduinid 5 rolty e EPA of such activides.

Db of Govammant \Version: 2297 Caiw of Last EDR Contact (52759
Datu®adkd Aaibiss Frequessy; Ma Lipdase Planned Crantm of Mext Scheduled EDA Conmmst: CAMGRE
RAATS: RCRA Administratee Action Trackng SyeWm
Sourcic EPA

Telephone: Z02-564-4104

ACRA Agmenisvaton Actien Tracking Sywiem. AAATS containe neconds based an enforcsment sciors issuad urder ACRA
Fatanng & maer Wolsos and incudes adminsialive and deil astions brought by e EPA For adminsyssion
acions after Sepmmber 30, 1995, ata antry in e FAAATE datahess was ciscontinued. EPA will sefan a copy ol
i Saliase lor hierical secods, @ was necessary io fenminai RAATS bicss o Secreast in 2gancy resource
mace [ impossile [0 coninug o upsan the irlammaion osntained in the databass.

Date of Gowasrment Vamsion: 041 TRS Da%e o Last EDR Comact 0EM4/90
Cratszars Aeleams Frequency o Updaie Pancas Ciate of Mext Sehasded EDR Costact 031259

ACD: Aszsrds OF Daciicn
Sourcs; WNTES
Telaphone 7T00-415-0223
Rinzand ol Dacigion “mm:umm:umemmﬂw
and heshn informabon o akd in e deang.

Data ol Ssrasrrmanl Vission 010158 Catm of Last EDA Cordnct D525
Ciatabase Rekase Frequency: Annualy Cain of M Sctmduled EDA Contact: 070 858
TRIS: Tome: Chirsical Palsase Imeeniory Sysies
Sousta; EPA

Tedmphone: 303.280-153
Tars: Fdlsans Franiory Sven=, TRUS derifes facifes which raliass ks chemicals o Fa air, waier and
land in sEpanasie guaTITEs undar SARA Tite il Secten 313

Diate ol Gerewrrnan) Veraos 12FLST Date of Lazt EOA Coninct 050754
Dﬂhﬂﬁrﬂlﬁmm Daie of Mast Ecmadaded EOA Contact: 062808

TECA: Texe Substances Control ALt
Sourse: EPA
Telephone: 203-280-1444
T Susstances Contal At THSA identies Maniacires and mponass ol chemesl sybstainces ngdudad on the
THEA Chamical Bubstance Irvenisey BL I inchades data on Fe producion wlume of these subeiansces By plee

s
Diate of Cacwmmment Wersson: 12/21/54 Dirie of Last E0R Comact: 042599
Diambass Faisass Fregquancy: Ewiry 4 Yars Do ol Maxl Scheduled EDR Contact: 0T/2005

MINES: Mnes Waswer nde S
Spuce: Desarmen of Laber, Mice Safety and Heallh Administraton
Telephora: 303-231.5365

D oot (e Masrain 'Whdrimar: SIUC/90 Dzt ool Lasi EDA Comtact: 040858
[Ceatabame Aeoase Freguency: Semi-Anrualy [ae of Mexi Schesduled EQF Comact 070558
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[ GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

STATE OF KENTUCKY ASTM RECORDS:

LUST: W&
Sowce: Dezartren of Ersrenmantsl Protecion
Telighors: SEI-S84-5718
Laazing Lndegrourd Slosage Tank Insdest Repors. LMTMManWﬂWWW
Storage tnk incidents. Mot all gales maimiain these reconds, and the inlormation stoned vanes by sk

Dimte of Gorewrnmerd Varsion: HA Dt & Datm Arrhunl 2t EDR: Mis,
Diatn Made Active at EDR: WA, Blapsead ASTM dargs: &
Darateass Rabiais Frequency: Mo Updaie Flanned Daie of List EDR Contact 051305

SHWS: Emna Laads List
Source: Dapariment of Ensironmisnial Pratecticn
Telephone: 502-554.8718
m.mmmn:?'ﬂwm“;“m"“ siies’ equivalend 1 GERCLIS, Thess shes
Ty OF My -] = e RCLIS st FH ] for sane lusds
[E1E] mMmusmmmmmmwmmmwwm
reszongibie parties. Avaliable mbomanon vari By s,

Daie ol Govamman Yarses TR2050 Cate of Data Arval & EDR: O1H 485
Dt Made Achve ot EDA: 0211589 Elapaat ASTH dap: 32
Oniabase Anlease Froquency: Cusmarky DCate of Last EDA Contact 040508

LF: Salid Waste Faciibes List
Soute: Desarmam of Srencnmantal Projagtion
Telephors: SEI-S84-8T18
Sobd Waew FaciteslandT Shas EWIFALF type records typlcally comain an invamery ol asld wasts disposal
inciiies or AncTil in & panicysar date. Depending on O Stala, Pas may be acTve 07 nactve faciie
‘of gpan dumg hal faled o mest RCAA Eubitis O hﬁhmmmﬂummﬁﬁm

wies,

Diatai & Gereirfrmend Vargion: 0201/88 Dt of D Arsbval it EDRE 00158
Dinte Wade Actee at EDFC D&HLISES Blagiad ASTM days: 31
WMHWEWH Dl of Last EDR Coniact: 053485

LEST: Underground Siorage Tank Daiatass
Soume: Deparmient ol Eevirasrmantal Probection
Talighona: 502-564-5716
Aegssened Undergemnd Somge Tanks, USTs are mpelated undor Subtita | of B Ridiguris Cormarabon and Recovary
Aot (RCRA] and mul Be registered win the siaie deperman risparaiile for administaring the UST program. Sradati
mkarmaion vanes by sne prograim.

Daim of Gosammant Veraon: 02085 Dhate ol Dk Arriwal at EDA: 0S4 290

Date Meta Sctre al E0E: DE1TS0 Elapsed ASTM days: 30

Datecaze Amiease Freguency: Cuanary Dans o Lasi EDA Sontack (405G
Historical and Cther Databasea(s)

Depanding on e geographic anea cowaned by his rapes), the Sate provided in these soedaly daiabasic may of may i be
COMElen. For meampla, fi aodlercs of welsnds informabon data in 2 speoilie meooi oodd el frean that ol weiands in the

aiak p2vaned by T raport ane inciuded. Monaovar, e aesencs el iy mporied wetiands infommanon does Not NeceRsay
rrean ha weldands 9o ol Eest in thi A covensd By the repcrt
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M GOVERNMENT RECORDS SEARCHED / DﬁTA-GUFlHENI:‘!' TRACKING

Formaer Marwtaciured Gas [Cosl Gas) Shes: T mdstence and lealen of Coal Gas shes i provided exshasivaly o
ED by Fiaal Progaity Scan, Inc. @Copyrighe 19893 Raal Propacty Scan, e, For @ lechrical sagcristicn of Pa rpes
il Faurarde which may be lound & such sims, confact your BDR cosfomer sanics mprpsanatie.

Disciaimer Provided by Aeal Praparty Scan, Inc.

Thi: inesmiion Sontained in fis nepon has eedeminastly bean chisned from publsly valasle souroes produced By andSes
aFer than Real Properly Scan. Whils reasonatie sieps have Seen @mken 18 ifsues e scouracy of Bis napsit, n.ub:-m-n
hm:.nmun_ﬂmmmlmwcrm:npurt Ay kisility on the part of Aol Propamy Soan i sriztly limited m & ek
ol e ameur paid. Mo clsim is made for 0w sstusd axistence of muins af any sile. This rpen does rot constiute & bgsl
TEATEDNL

DELISTED NPL: WPL Delstons
Sousce: EPA
Teligohorsa: MA
Tre Mational O and Harsmous Substances Palufen Contngancy Plan {NCP) astablishes the cotpda fhat he
EF uses 1o dalete Sl feom B NPL In acoordance with 40 CFR 300,425 0e], sées may be deead from the
HPL witare na fudsar responss 5 approoiae.

Duate of Govnimen] Viraasn: 545500 Daie ol Dain Arvivel & BDA: 051205
Diatn Mack Acthes a1 ED6: DSTASS Elagmec ASTM days: 28
Datnioms Felease Freguancy: Semi-Ansualy Diate of Last EDA Conass G088
NFRAP: ks Fustar Femsdal Acion Planned
Source: EPA

Toekprone TO09-413-00%

A3 of Fabeuary 1955, CEACUS skes designated “No Futher Remedal Action Plannes” [NFRAP] bave been ramevad
from CERCLIS. MFRAR sitis may be ades wheee, fobowing an iilial ifsestigation, no contaminaion was lound,
nmw-uqumm--ﬁntmmrmﬂm 12 B piaced on the MPL, or e Sansamination
WHE ROL i ncus enough 0 reouine Faderal Supertond ecion or MPL considamalion. EPA has memaved arprocimaly
25,000 MFRAP sites o the uninlended barmiers 1o he redeveiopTan of Fees properies and has archies hem
as hisednzal mnﬂhmmmymnnmmnm.mﬂhMu
pan of e EPA's Browndoids Aecavaiopersant Progmm o help cites. smaie, sevats wusstons and afleciad cHzes
1D promots SDOnSMie Redevwisgmient of ynproduchve whan sies.

Dt &l lgwmmenest Version: D4/21/59 D ¢l Datan Arrval ol EDF: D5A 499
Bene Made Aciive at EDR 080005 ﬁmﬂhﬁmurﬁﬁ.
Damabiss Asliiss Frguensy: Ouarbary Diaie of Last EOR Contact 151458

PWS: Pubc Wmer Sysems

Puziic Waher Eysiem dat irom Fe Federal Aeporing Dafa Systam. A PWS ig any wsr system whioh provides wala i sl
Rasl 25 paodls fod &l mast 60 days annualy. PWES preside wter from wells, rivers ard ofar soussai,

FWE ENF: Pubkz Walar Eyrterne Wiolabon and Enloecomenm D
Seree ERADHCe of Drnkng Warier
Talephone: 202.250-2505
‘Winltian and Effariement daia for Publio 'Watar Systami frem e Sais Driniing Water Informankon Syates [$W0I5)] after
Augest 1986 Prio 0 August 1595, Ta data came from the Federal Reponing Data Sysiem (FEDS)

Asea Raden Information: ‘The Madoral Radon Database fas bean develoged by the LS. Emirasmental Protection Agenzy
[LSEPA] and is & compiiaiion of tha EPASuns Fnsidental Fadon Survay and he Matioral Residenial Racon Suvey. The
SHUC COVEES [ padry 1984 - 1RE2. Wham recessary dats his bes suppismeniesd by informadon colosied o) priase sowces
fuch &s unrersbes and ressach retimors.

EPA Radon Zonss; Secions 307 & 300 of |RAA dimzted SPA 1@ st and idenidty amas of L.E. with e potential for
slevaned indoor rmecion Wb,
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CilGas PipelinesEitstrical Tranamisaion Lines: This data was cotained by EDA om the USGE in 1994, 1 i nebered m by
LI=5 s BeaDai Dighal Line Siraphs from 1:100,000-5cak Maps. [was dxtrcted Fom B ransparticn camgony inclsing
S0 od, Bt primanly cas ppeines and akcvesl Faemesos Enes,

Sansitive Aecepiors: Thaf am Wdlm-dm“pmﬂnbr_mum:rﬂ“mmm
i arverormantsl dectamges. Thess sensiva recapion ppically inciuds the sidery, T Sick, imd chideen, Whila T iocatien of o]
fafuithes fecapions cannot be determines, EDR indicres thoss buiidings and faciiies - schaols, daycares, hospiials, froschoal ComiEes,
and rursng homaes - whent indviduals who ane sansiive recepions ane BRely 1o Ba lacated.

FE0S Water Woelis; In Movember 1571 T Unied Stalm Geoiogical Sureey (USES) mpamenisd a raional wirsd redcysss
inlommation Tacking systam. This datibass containg casonpTen IMoTass ot ilee shan e USESE colacs o hes collactnsd
caia on Suflass wiler and'or groundwaier. Tha groundwaler dat includes inlommanion o Mmeade this B00,000 wals, springs, and
cther pources of groundwaier.

Figed Tome Dats This cata avalable in selaet eouiie acces the couniy, was obtned by EDR in 1588 from the Fagaral
Emmgency Managemen Agancy (FERLA) Dista depicts 100-year and S00-paar locd tores as defined by FEMA

_H"I'I'I: Miionsl Watands invemiory. This data, irvuilidhs in seec counbes 20IDSS T Souniny, was sbianed by E0R
i March 1867 rom the: U5, Fislh and Wikdlida Sarece.

Epicantars: ‘Worsd sarthquake epicentar. Richier S o grastar
Secumce- Departmant ol Commans, Neamal Ocasnic and Asmosphano Adminvaien

Winter Dame: Matcnal Invariony of Dars
Feume: Fedeml Emergeancy Maragirman Agency
Talapnona: 20E-888-2800
Mafisrsl computer datatcase of more than 74,500 Sars mansured by te Federl Emargancy Managamam Agancy.

Kanbecky Well Dasa Files

Sousen: Uinerefy of Kenhucky, Geological Sunay
Tewphcne: @6-257-5500
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Thank you for busimess,
Plsase contact EDR at 1-800-352-0050
with any questions or commeants.

Disciaimer
Tha Fapart coviams isformadon obisined from & wmanety of publc sources and EDA makes no epesenabion or mamnty
regarding T acturacy, relabilly. cuakty, or competeness of eaid infarmaton or the information contirsd in this mps.
The cusiome shall assuma ful responsibdivy lor e e of this apar.
Ro warranty of merchantability or of Giness lee o paniculs parpase, sxpresesd ar implied, shall 2apply and EOA
:puuﬂlnllly disclaims the makirg of such wanraniies. In no event skl EDR ba lisSle 1o anyane far special,
mcidental, conseguential or Exemplary damapes.
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APPENDIX C Plan Formulation and Incremental Analysis Checklist

Project Site Location:

The proposed Hovey Lake Restoration Project area is located at the State of Indiana’s Hovey
Lake Fish and Wildlife Management Area (FWA). The Hovey Lake project area is located in
rural Posey County, Indiana approximately 7 miles south of the town of Mt. Vernon, Indiana.
The project site is located in the J. T. Myers Pool near Ohio River Miles (ORM) 835-841. Hovey
Lake is within the jurisdiction of the Louisville District, U.S. Army Corps of Engineers (USACE).

Description of Plan Selected: The elements of the Hovey Lake Restoration Project are:
Restoration of Oxbow Habitat. The aquatic habitat at Hovey Lake will be restored by dredging
50% of the 300-acre open basin to an average depth of 20 feet at normal pool.

Shoreline Stabilization. The Ohio River shoreline north of the lake is unstable and exhibits
heavy bank erosion. This shoreline will be stabilized by installing “A-jacks®” structures. This
will stabilize the banks and allow natural re-vegetation and subsequent erosion control to occur.
Reforestation. Reforestation of a parcel north of the lake will reduce erosion and slow flood
waters allowing the sediment load to be dropped north of Hovey Lake rather than in the lake.

Alternatives of the Selected Plan:

Smaller Size Plans Possible?  Yes  and description
Reduce the amount of dredging, reforestation, and shoreline protection.
Larger Size Plan Possible? Yes and description
Increase the amount of dredging, reforestation, and shoreline protection.

Other alternatives? No

Restore/Enhance/Protect Terrestrial Habitats? [ Yes  |Opportunity numbers met [T, T3

Restore, Enhance, & Protect Wetlands? [ Yes  |Opportunity numbers met

Restore/Enhance/Protect Aquatic Habitats? [Yes  |Opportunity numbers met [A1, A8

Type species benefited: Fish and invertebrates.
Endangered species benefited:  Potential benefits to Indiana bat and Bald eagle.

Can estimated amount of habitat units be determined: 145 acres of Hovey Lake Oxbow will
be restored, 125 acres of riparian forest replanted, and 0.9 miles of shoreline protected.

Plan acceptable to Resources Agencies?
U.S. Fish & Wildlife Service?
State Department of Natural Resources? Yes — Indiana DNR

Plan considered complete?  Connected to other plans for restoration?

Real Estate owned by State Agency? Some Federal Agency? Some

Real Estate privately owned? Some

If privately owned, what is status of future acquisition?  Agreements or acquisition will be
required.
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Terrestrial Habitat Opportunities

T1

T2

T3

Restore riparian corridors, reduce fragmentation by expanding and joining isolated
habitat blocks and stabilize eroding banks.

Restore, protect existing islands and create islands where they historically occurred.

Restore hardwood forests in the 100-year floodplain.

Wetland Habitat Opportunities

w1

w2

W3

Forested Wetlands: Restore Forested Wetlands: Bottomland Hardwoods

Forested Wetlands: Restore Forested Wetlands:Cypress/Tupelo Swamps and other
unique forested wetlands

Restore Scrub/Shrub Emergent Wetlands: including those areas isolated from the river
except during high water and those contiguous with embayments and island sloughs.

Aquatic Habitat Opportunities

Al

A2

A3

A4

A5

A6

Other

O-1

Restore backwaters (Including sloughs, embayments, oxbows, bayous, etc.).
Restore riverine submerged and emergent aquatic vegetation

Restore and protect sand and gravel bars.

Protect tailwaters and provide structures to provide refuge for fish.

Create and protect fish and mussel refuges in pools (deep water, slow velocity, soft
substrate)

Restore and protect aquatic habitat (Side Channel/Back Channel Habitat)

Restore other habitats(e.g., canebrakes, river bluffs mussel beds, etc.)
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APPENDIX D Micro Computer-Aided Cost Engineering System (MCACES)
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02.

Mai nst em

TI ME 07:59: 03

DETAI L PAGE

1

Real Estate Costs

Habi tat & Feeding

Bank Stabilization
Ref orest ati on

Dr edge

Dr edge

Dr edge

Bul | Dozer

Vi brating Roller
Conti ngenci es

Mobi | i zati on

AUGERHD
E DA

AUGERHD
E DA

AUGERHD
E DA

Qut si de
CQut si de
CQut si de
Qut si de
Qut si de
Qut si de

MJUDCAT, 8"

MUDCAT, 8"

MUDCAT, 8"
Labor er
Labor er
Labor er
Equi p. Op.
Equi p. Op.
Equi p. Op.

Dr edgi ng

Bul k Site Exc & Shaping,

Ar ea

Smal | Dozer

Mobi | i zati on

Facilities

1.00 EA
1.00 EA
2.00 LS
2.00 LS
2.00 LS
2.00 LS
2.00 LS
1.00 LS
Dr edgi ng
DI SCHARG 6901. 70 HR MLOELOO7
DI SCHARG 6901. 70 HR MLOELOO7
DI SCHARG 6901. 70 HR MLOELOO7
13818 HR X- LABORER
13818 HR X- LABORER
13818 HR X- LABORER
Medi um  6907.92 HR X- EQOPRVED
Medi um  6907.92 HR X- EQOPRVED
Medi um  6907.92 HR X- EQOPRVED
2487100 CY
Ceot ube Levee Basin 1
Sm 7200. 00 CY CODTA

o

o

46.

com00000

cocoooo

.00

00
53
53
53
00
00

.00

.00

.00

.00

.00

00
00
00
00
00

88

[cNolololoNoNoNe]

** OVERTI ME **

Cct ober 2000
| ndi ana

LABOR EQUI PWNT
0 0
0 0
0 0
5, 800 8, 700
5, 800 8, 700
5, 800 8, 700
59 304
59 304
0 0
17,518 26, 708
0 301, 748
0 301, 748
0 301, 748
333, 459 0
333, 459 0
333, 459 0
146, 811 0
146, 811 0
146, 811 0
1, 440, 812 905, 244
25, 679 2,767

15, 000
15, 000

15, 000
15, 000
14,500
14,500
14,500

363

363

301, 748
301, 748
301, 748

333, 459
333, 459
333, 459
146, 811
146, 811
146, 811

2, 346, 056

28, 446

15000
15000

7250.
7250.
7250.
181.
181.

00
00
00
50
50

195600

43.

43.

43.

24.
24.
24.
21.
21.
21.

72

72

72

13
13
13
25
25
25

.94

.95



Material cost is for
45' Circunf erence Geot ubes at
200" I ong.

O her cost is for unloading and
position into place and other

m sc costs associated with tube
handl i ng.

ABCR | D: FTCAMP EQUI P I D: NAT97A

Currency in DOLLARS

JO 1, Vv

CREW I D: NAT99A

v, LUV [4y<y B

UPB | D. UP99EA

(O AV}



hu 13 Jul 2000 U.S. Arny Corps of Engineers TI ME 07:59: 03

ff. Date 06/20/00 PROJECT | N1011: Hovey Lake Restoration - Chio River Minstem

ETAI LED ESTI MATE Ef fective Pricing Date: October 2000 DETAI L PAGE 2
02. I ndiana

Ceot ube Levee Basin 1 36. 00 EA 25, 679 2,767 983 7,200 36, 629 1017. 46

Ceot ube Levee Basin 2

Bul k Site Exc & Shaping, Sm 4200.00 CY CODTA 46. 88 14, 979 1,614 0 0 16, 593 3.95
Area

Smal | Dozer

CGeot ubes 21.00 EA 0. 00 0 0 573 4,200 4,773 227.30

Material cost is for
45' Circunf erence Geot ubes at
200" | ong.

O her cost is for unloading and
position into place and other
nm sc costs associated with tube

handl i ng.

Ceot ube Levee Basin 2 21.00 EA 14, 979 1,614 573 4,200 21,367 1017. 46
Ceot ube Levee Basin 3

Bulk Site Exc & Shaping, Sm 1800.00 CY CODTA 46. 88 6,420 692 0 0 7,111 3.95

Ar ea

Smal | Dozer

CGeot ubes 9. 00 EA 0. 00 0 0 246 1, 800 2,046 227.30

Material cost is for
45' Ci rcunf er ence Geot ubes at
200" I ong.

O her cost is for unloading and
position into place and other

m sc costs associated with tube
handl i ng.

Ceot ube Levee Basin 3 9. 00 EA 6,420 692 246 1, 800 9, 157 1017. 46

CGeot ube Levee Basin 4
Bul k Site Exc & Shaping, Sm 2400.00 CY CODTA 46. 88 8, 560 922 0 0 9, 482 3.95



m ca

Smal | Dozer

CGeot ubes 12. 00 EA 0. 00 0 0 328 2,400 2,728 227.30
Material cost is for

45' Ci rcunf er ence Geot ubes at

200" I ong.

O her cost is for unloading and
position into place and other

m sc costs associated with tube
handl i ng.
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Ceot ube Levee Basin 4 26. 00 EA

Shape Bank and trench for A-jack

HYD EXCAV, CRWR, 2.50 CY B 41. 00 HR H25BA004 1.
KT

Qut si de Equi p. Op. Medium 41. 00 HR X- EQOPRVED 1
Qut si de Laborer 41. 00 HR X- LABORER 1

Shape Bank and trench for A 4100.00 CY

A- JACKS
Qut si de Laborer 220.80 HR X-LABORER 0
Qut si de Laborer 220.80 HR X-LABORER 0
Qut si de Laborer 220.80 HR X-LABORER 0
A-j acks 13800 EA 0
A- JACKS 13800 EA

Geof abri c
Erosion Control,18 M| Viny 10222 SY ULABK 57.
| Mat
3 Dinensional, Nylon Geomatri x
Erosion Control, Slope Stak 17889 EA NA 0.

es
Required 3' to 5 Intervals

CGeof abric 10222 SY

Ship A-jacks by barge
From Onensboro, KY to

TUG BOAT, 150 TO 400 HP 104. 76 HR XX0XX004 0.
DREDGE BARGE, 500 TO 800 TO 104.76 HR XX0XX006 0.
N

Qut si de Equi p. Op. Heavy 104.76 HR X- EQOPRHVY 0.

Qut si de Laborer 104. 76 HR X- LABORER 0.

00 0 2,918
.00 830 0
.00 935 0

1, 765 2,918
.00 5, 146 0
.00 5, 036 0
.00 5, 036 0
.00 0 0
15, 219 0
50 12, 253 621
00 0 0
12, 253 621

Bi g Sandy River 439 mles.

00 0 2,688
00 0 2,308
00 2,907 0

00 2,389 0

DETAI L PAGE 3
TOTAL COST UNI'T
12,210 469.60
2,918 71.16
830 20. 25

935 22.81
4,683 1.14

5, 146 23.31

5, 036 22.81

5, 036 22.81
149, 247 10. 82
164, 466 11.92
65, 719 6.43
5, 823 0. 33
71, 542 7.00
2,688 25. 66
2,308 22.03
2,907 27.75
2,389 22.81



Ship A-jacks by barge 523.80 M 5, 297 4,996 0 0

Proj ect Managenent

Forestry Pl an 1.00 EA 0.

Proj ect Managenent 0 0 0
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Priority 1 Reforestation 120. 00 ACR 0.00 7,248 0 16, 632 3, 600 27,480 229.00
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Assune Trees are available fronm
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SUMVARY PAGE

1

02 Indiana

02-01

02- 01
02- 01
02- 01
02- 01

Hovey
0100
0603
3000
3100
TOTAL
TOTAL

TOTAL

Lake Restoration

Lands and Damages

Fish & Wldlife Facilities and
Pl anni ng, Engi neering & Design
Constructi on Managenent

Hovey Lake Restoration

| ndi ana

Hovey Lake Restoration

772,000
3,718,048
545, 800
296, 000

5, 331, 848

188, 000
929, 512
109, 160
59, 200

1, 285, 872

960, 000
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02- 01
02- 01{
02- 01
02- 01
02- 01{
02- 01
02- 01{

02- 01

02- 01
02- 01

0100 Lands and Danmmges

010001 Real

TOTAL

Est ate Costs
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7,307
256, 609
111, 624
16, 060
7,801
42,876

.47
1587.
1587.
1587.

732.
.78
18.
10.
30.

50
50
50
69

59
92
66



ABCR | D

02-01{ 3100 Construction Managenent

02-01{ 310001 Construction Managenent 296, 000 59, 200
TOTAL Construction Managenent 296, 000 59, 200
TOTAL Hovey Lake Restoration 5,331, 848 1, 285,872

FTCAMP EQUI P I D: NAT97A Currency in DOLLARS CREW I D: NAT99A

UPB | D: UP99EA



hu 13 Jul

ff.

Dat e

2000
06/ 20/ 00

U.S. Arny Corps of Engineers
PROJECT | N1011: Hovey Lake Restoration - Chio River Minstem
Ef fective Pricing Date: October 2000
** PROJECT OWMNER SUMMVARY - Line Itm**

TI ME 07:59: 03

SUMVARY PAGE 3

TOTAL | ndi ana 5, 331, 848

TOTAL Hovey Lake Restoration 5,331, 848

1, 285, 872

1, 285,872

6,617,720

6,617, 720



ABCR | D: FTCAMP EQUI P I D: NAT97A Currency in DOLLARS CREW I D: NAT99A UPB ID: UP99EA



TI ME 07:59: 03

hu 13 Jul 2000 U.S. Arny Corps of Engineers
ff. Date 06/20/00 PROJECT | N1011: Hovey Lake Restoration - Chio River Minstem
RROR REPORT Ef fective Pricing Date: October 2000 ERROR PAGE 1

lo errors detected. ..

*oxox END OF ERROR REPORT  * * *



ABCR | D: FTCAMP EQUI P I D: NAT97A Currency in DOLLARS CREW I D: NAT99A UPB ID: UP99EA



hu 13 Jul 2000 U.S. Arny Corps of Engineers TI ME 07:59: 03

ff. Date 06/20/00 PROJECT | N1011: Hovey Lake Restoration - Chio River Minstem
ABLE OF CONTENTS Ef fective Pricing Date: October 2000 CONTENTS PAGE 1
SUMVARY REPCORTS SUMVARY PAGE
PROJECT OMNER SUMVARY - Feat/Sub. ........ .. . . e 1
PROJECT OMNER SUMMARY - Line [tm . ... e 2
DETAI LED ESTI MATE DETAI L PAGE

02. I ndiana
01. Hovey Lake Restoration
0100. Lands and Dammges
01. Real Estate CoStS....... ..t 1
0603. Fish & Wldlife Facilities and
73. Habitat & Feeding Facilities

1. Mobilization..... ... .. 1
2. Dredging. . ... 1
3. Geotube Levee Basin 1......... ... . ... 1
4. Geotube Levee Basin 2........ .. .. ... . .., 2
5. Geotube Levee Basin 3........ ... i 2
6. Geotube Levee Basin 4........ ... . .. .. . ... 2
7. Shape Bank and trench for A-jack.................... 3
8. A-JACKS. . . 3
9. Geofabric...... ... 3
A. Ship A-jacks by barge............ ... .. .. ... .. . ... ... 3
B. Project Management............ ... .. .. 3
C. TREES/ PLANTS/ GROUND COVER
1. Reforestation....... ... ... ... 4
3000. Pl anning, Engineering & Design
01. Planning, Engineering & Design...................u.... 4
02. Engineering During Construction........................ 4
3100. Constructi on Managenent
01. Construction Management. .............iiiiiiununnnnn.. 4

lo Backup Reports...

*oxox END TABLE OF CONTENTS  * * *






EXHIBIT H-2

July 2000

PRELIMINARY FINAL REPORT

INCREMENTAL ANALYSIS OF THE
HOVEY LAKE RESTORATION PROJECT,
INDIANA

Submitted to

U.S. Army Corps of Engineer
Louisville District
Louisville, Kentucky

Submitted by

FederaIﬂPrc-)-g"ra.rr.lsr[.)ivision
Baton Rouge, Louisiana




W\

Gulf Engespors & Conrelians
July 2000

PRELIMINARY FINAL REPORT

Contract No. DACW27-99-D-0019
Delivery Order No. 0004
GEC Project No. 22321304

INCREMENTAL ANALYSIS OF THE
HOVEY LAKE RESTORATION PROJECT,
INDIANA

Submitted to
U.S. Army Corps of Engineers

Louisville District
Louisville, Kentucky

Submitted by

G.E.C,, Inc.
Baton Rouge, Louisiana

Engineering Economics Transportation Technology Social Analysis Environmental Planning

P.O. Box 84010 Baton Rouge, Louisiana 70884-4010 (225) 612-3000 Fax (225) 612-3016
9357 Interline Avenue Baton Rouge, Louisiana 70809-1910



TABLE OF CONTENTS

Section Page
1.0 INTRODUCTION, PURPOSE AND NEED .....coiteie ettt eeee e eeea e nreen e 1
2.0 PROPOSED ALTERNATIVES ... oottt ettt e st e et 1
2.1 N O A CTION ... ettt et e ettt e e et e e et e e e e e e e e ee e eeeeeeeeaaan 1
2.2 Alternative 1. Restoration of Oxbow Habitat............oovveeiiiiiie e 2
2.3 Erosion/Sediment Control and Ohio River Bank Stabilization............coooecevvveeiiiiinnns 2
3.0 O ST AN A LY SIS ettt e e et e e e ettt e e ettt e s ettt eereereesaraeeenrnes 4
3.1 (0 T0 (U111 T IR 4
3.2 CoSt EStimates Of AEINALIVES ......eeeeeeeee et e e e e 5
3.3 AVEIage ANNUAL COSE ..ot 6
3.4 ENVIFONMENTAL BENETIES ... .ottt e e e e e e e e eeeeeeeaaans 8
3.5 Relationship AmMong AIEINALIVES .........cooiiiiiieeee e 16
3.6 CoSt EffeCtiVENESS ANAIYSIS .....c.ciiiieiiieieiee e 17
3.7 Incremental CoSt ANAIYSIS.........cocuiiiiiiiccie e 17
4.0 SUMMARY AND CONCLUSION .....ooiiiceeie ettt ettt re e e e e e e ree e e s nenenae 18
41 ENVIFONMENTAL BENETIES ... vvieeiiiiee ettt ettt e e s s e e et e e e e e e s essnr b e e eeeeeees 19
4.2 Cost Effectiveness and Incremental Cost ANalySiS........ccovevviririeienene i 20



Table
Number
3-1 Hovey Lake Restoration Project, Alternative 1, Restoration of Oxbow Habitat,

COSE ESTIMALE......cuiiiieiieieeiee ettt
3-2 Hovey Lake Restoration Project, Alternative 2, Shoreline Stabilization,

COSE ESHIMALE......cuiiiieiieieeiee ettt
3-3 Hovey Lake Restoration Project, Alternative 3, Reforestation, Cost Estimate............
3-4 Hovey Lake Restoration Project, Summary of Construction and O&M

Costs for Each AIErNAtiVE ..........ccoeiiiiiiieieeeee e
3-5  Annual Benefits Associated With Alternative 1, Restoration of Oxbow Habitat,

Hovey Lake Restoration ProjJECt ..o
3-6  Annual Benefits Associated With Alternative 2, Shoreline Stabilization,

Hovey Lake ReStoration PrOJECL ...........covvvierieiieniiiie e
3-7  Annual Benefits Associated With Alternative 3, Reforestation,

Hovey Lake ReStoration PrOJECL ...........covviieriiiiieiisie et
3-8  Summary Net Annual Benefits for the Various Alternatives,

Hovey Lake Restoration ProjJECt ..........ccocooeiiiininiiine e
3-9  Summary of Net Annual Benefits for Each Combination of Alternatives,

Hovey Lake Restoration ProjJECt ..........ccoccoiiiiininiienerese e
3-10 Hovey Lake Restoration Project, Cost Effectiveness Analysis..........ccccovvrveiiiinnnnnns
3-11 Hovey Lake Restoration Project, Incremental Cost Analysis of Increasing

LIST OF TABLES

Output from the No-Action Alternative of the “Best Buy” Alternatives........



1.0 INTRODUCTION, PURPOSE AND NEED

This work presents an incremental analysis of the costs and benefits of the Ohio River ecosystem
restoration project IN10 — Hovey Lake Restoration, a feasibility level study associated with a
proposed ecosystem restoration program for the Ohio River. This study serves as an example
incremental analysis for various ecosystem components considered as part of the program. The
Corps has been involved in a large ecosystem restoration study of the Ohio River extending from
Cairo, lllinais, to Pittsburgh, Pennsylvania. The Louisville, Huntington, and Pittsburgh districts are
currently working with other Federal agencies and six states to develop an array of ecosystem
restoration projects.

The proposed Hovey Lake Restoration Project is located in southern Indiana at Hovey Lake Fish and
Wildlife Management Area (FWA), which is managed by the Indiana Department of Natural
Resources (IDNR). The Hovey Lake FWA encompasses lands owned by the Federal Government
and the State of Indiana. The proposed Hovey Lake Restoration Project includes restoration efforts
on the FWA proper as well as on adjoining private lands.

Hovey Lake is located in rural Posey County, Indiana, approximately seven miles south of

Mt. Vernon, Indiana. The project site is located in the J. T. Myers Pool near Ohio River Miles
(ORM) 835-841. Hovey Lake is within the jurisdiction of the Louisville District, U.S. Army Corps
of Engineers (USACE).

Hovey Lake is one of the few large Ohio River oxbow lakes remaining in the State of Indiana.
Oxbow lakes, which are cut off from the river except during periods of high river stage, are important
spawning, nursery, and feeding areas for riverine fishes. Oxbow lakes also provide important habitat
for migratory waterfowl, wading birds, and other wildlife. Oxbow lakes, due to their cut-off nature
and location within river floodplains, slowly fill in with sediments. New oxbows were formed as
older oxbows gradually filled with sediment and became terrestrial habitat, Consequently, oxbow
habitats were typically always present within the river system. With the establishment of the
navigation system on the Ohio River the natural process of oxbow lake formation has ceased. New
Ohio River oxbow lakes are no longer being formed. Consequently, the remaining oxbow lakes have
become significant habitats that the State of Indiana wishes to protect and restore as functioning
aquatic ecosystems.

The specific goals of the Hovey Lake Restoration Project include two distinct elements to prolong
the functional life of the aquatic ecosystem at Hovey Lake and to improve the fish and wildlife
habitat within the project area. The principal elements of the Hovey Lake Restoration Project are the
restoration of oxbow habitat and erosion/sediment control of the Ohio River bank. Three proposed
alternatives, presented below, were designed to meet these principal elements.

2.0 PROPOSED ALTERNATIVES
2.1 No-Action
Hovey Lake is an aquatic ecosystem valuable to a number of fish and wildlife species. Under the

No-Action Alternative no efforts will be implemented to stop the loss of this ecosystem. Deposition
of sediments into Hovey Lake during high river stages will continue to occur at the present rates.
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Soils in agricultural lands north of the lake will continue to be washed into Hovey Lake during
overbank flooding of the river. The lake and its surrounding wetlands will continue to receive large
amounts of sediment during flood events, and over time these aquatic habitats will fill in and become
terrestrial habitat.

2.2 Alternative 1. Restoration of Oxbow Habitat

The backwater habitat within the Hovey Lake oxbow serves as reproductive, feeding, nursery, high
water refuge, seasonal migration, and overwintering habitat for many fish species, including
paddlefish. Maximum depth of the lake has decreased by at least three feet since 1976 when the J. T.
Myers Locks and Dam were completed. The aquatic habitat at Hovey Lake will be restored by
dredging 50 percent of the 300-acre open basin to an average depth of 20 feet at normal pool.

Maintenance dredging of Hovey Lake will be required to provide deep-water habitat and to extend
the life of the historic oxbow. An estimated 2,490,000 cubic yards of silty-clay material would be
dredged to restore depths of 7 to 20 feet. Three small auger head dredges would be used, and the
material would be pumped directly to the disposal sites. Approximately 145 acres of the 300-acre
open basin area of Hovey Lake will be dredged. The outer limits of dredging would occur
approximately 100 yards inside the open basin area. Depths at this distance range from six to seven
feet. Dredging would begin at this location and would descend at a 10:1 slope to depths of 20 feet.
Four dredge disposal sites adjacent to the lake have been identified. Small geotube levees, five feet
high, would be constructed at the designated disposal sites for dewatering. All dredge disposal sites
were selected from USGS topographic maps and site visits. Detailed survey data would be required
to better determine the limits and volumes of the disposal areas. The disposal areas are located on
property owned by the State of Indiana. The disposal areas will be graded to a near even height and
reseeded with native species following dewatering.

2.3 Erosion/Sediment Control and Ohio River Bank Stabilization

Hovey Lake receives sediment deposition during Ohio River flood events. When the Ohio River
leaves its banks, it floods across the private agricultural land north of Hovey Lake and into Hovey
Lake. The flood waters carry sediments from: a) floodplain scour in the farmed areas north of the
lake, b) riverborne sediments and c) heavy bank erosion along the Ohio River banks north of the
lake. The flood-induced sedimentation appears to have increased since 1995 after erosion control
structures were installed on Slim Island and tree logging occurred on the land north of the lake.
These events appear to have changed the direction of the flood current and increased sediment
loading in Hovey Lake. Restoration activities to address this problem have been identified in the two
alternatives presented below.

2.3.1 Alternative 2. Shoreline Stabilization. The Ohio River shoreline north of the lake is
unstable and exhibits heavy bank erosion. River currents, in conjunction with barge traffic, are
actively eroding the Ohio River bank. Average channel velocities are three feet per second. The
erosion has produced steep banks with little or no vegetation. A biostabilization approach to bank
stabilization of the approximately 0.9 mile of shoreline is preferred to simple bank hardening with
rip-rap.
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A-jacks by Armortec, or similar structures, will be used for structural bank reinforcement by
stabilizing the toe of the eroding slope. A-jacks structures are concrete erosion control units
designed to interlock with each other. Each unit resembles toy jacks, having six legs with each leg
extending about 12 inches from the center of the unit. Each unit weighs 78 pounds and is small
enough to be assembled and placed by hand.

Interconnecting rows of A-jacks units would be placed into the riverbed a minimum of 1.5 feet
deep along the toe trench. Two rows would be used as a base, with a single row on top, forming a
highly porous interlocking matrix. The voids created by the interlocking A-jacks  will be filled with
soil to establish a foundation to support woody vegetation above the normal pool elevation of the
Ohio River. Backfill material for the voids would be taken from onsite. A geotextile fabric would be
used in conjunction with an aggregate base to reduce the removal of fine soils while root systems
develop. A geotextile fabric is a permeable erosion control fabric used with foundation, soil, rock or
any other geotechnical engineering material as an integral part of a project or structure. Geotextiles
are made in woven or non-woven configurations from yarns, fibers, or slit films and are used for
drainage, filtration, stabilization, and soil reinforcement applications.

Light mast-producing trees such as black willow, cottonwood, and sycamore will reseed/regenerate
naturally in the structure voids. If necessary, additional cuttings and rooted stock will be placed
behind the A-jacks] matrix along the earthen berm.

2.3.2 Alternative 3. Reforestation. Sedimentation reduction in Hovey Lake will be augmented via
flood desynchronization. Reforestation of a large parcel near the Ohio River north of the lake will
reduce erosion and slow floodwaters, allowing the sediment load to be dropped north of Hovey Lake
rather than in Hovey Lake.

Approximately 120 acres of floodplain will be reforested with native mast-producing bottomland
hardwood trees. Bare root seedlings, obtained from a State of Indiana nursery, will be planted in a
similar manner to ongoing reforestation efforts being conducted in the Hovey Lake area. The
forested area will aid reduction of drift, trash, and sediments from Ohio River floodwaters entering
into Hovey Lake. Historically, sediment and trash laden floodwaters have accelerated the filling of
Hovey Lake. The reforestation will aid in flood desynchronization and prolong the life and viability
of Hovey Lake.

Soil types, hydrology, and terrain position will be the primary factors considered when selecting the
tree species to be planted, and a detailed planting design will be developed to insure a successful
planting. Typical bottomland species to be planted in the floodplain include pin oak (Quercus
palustris), swamp chestnut oak (Quercus michauxii), swamp white oak (Quercus bicolor), pecan
(Carya illinoensis), and shagbark hickory (Carya ovata). Aggressive light mast producing species,
such as silver maple (Acer saccharinum), green ash (Fraxinus pennsylvanica), sycamore (Platanus
occidentalis), and/or willows (Salix spp.), are expected to regenerate naturally.
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3.0 COST ANALYSIS
3.1 Introduction

This section presents the findings of a cost effectiveness and incremental cost analysis of no-action,
the three alternatives, and various combinations of the alternatives under consideration. These cost
analyses are not intended to determine the best alternative or combination of alternatives, but rather,
are intended to provide decision-makers with a comparison of alternatives that produce different
levels of environmental outputs and to assist in selecting the alternative that best satisfies project
objectives. The analyses are intended to improve the quality of decision-making when considering
alternative plans.

The cost effectiveness and incremental cost analysis was conducted in accordance with guidelines
contained in EC 1105-2-206, entitled Project Modification for Improvement of the Environment,
which is the same guidance as EC 1105-2-210, dated June 1, 1995, entitled Ecosystem Restoration in
the Civil Works Program, EC 1105-2-214, dated October 3, 1998, entitled Project Modifications for
Improvement and Aquatic Ecosystem Restoration, and Institute for Water Resources report
Evaluation of Environmental Investments Procedures Manual Interim: Cost Effectiveness and
Incremental Cost Analyses, dated May 1995 (IWR Report 95-R-1).

The Institute for Water Resources (IWR) has developed IWR-PLAN Decision Support Software to
assist with the formulation and comparison of alternative plans of environmental restoration projects.
IWR-PLAN assists in plan formulation by combining solutions to planning problems and calculating
the additive effects of each alternative or combination of alternatives. When developing a
combination of alternatives, IWR-PLAN includes each alternative in the combination, assigning
either an action or no-action status to each. For instance, when evaluating a project with three
alternatives, the IWR-PLAN total output for implementing Alternative 1 is calculated as the output
associated with implementing Alternative 1 plus the negative output (if any) associated with no-
action under alternatives 2 and 3.

IWR-PLAN assists in plan formulation and comparison of alternatives by conducting cost
effectiveness and incremental cost analyses. IWR-PLAN was used in conducting the cost
effectiveness and incremental cost analyses for the Hovey Lake Restoration Project.

As the name indicates, cost effectiveness analysis is a method for comparing alternative plans that
produce environmental outputs and for determining which plan can produce the largest quantity of
output for a given cost, or produce the same or greater quantity of output for less cost. Cost
effectiveness analysis determines if: (1) the same environmental output level could be produced by
another plan at less cost; (2) a larger environmental output level could be produced at the same cost;
or (3) a larger environmental output level could be produced at less cost. For instance, if two
alternatives produce the same amount of environmental outputs, the alternative with the lowest cost
is considered cost effective. Likewise, if the costs of two alternatives are equal, but one produces
more outputs than the other, the one producing the higher level of outputs would be the cost effective
alternative. Also, an alternative that costs less and produces higher levels of output is considered to
be cost effective compared to higher cost alternatives producing lower levels of output.

Ohio River Ecoisytem Restoration Program - Appendix H-Example Ecosytem Restoration Project



Incremental cost analysis builds on the findings of the cost effectiveness analysis. This is
accomplished by comparing the increase in costs to the increase in outputs associated with advancing
from one output level (one cost effective alternative) to the next higher output level (another cost
effective alternative).

3.2 Cost Estimates of Alternatives

To conduct cost effectiveness and incremental cost analyses, the total cost of implementing each
alternative must be estimated and stated on an average annual basis. The preliminary cost estimates
developed for each alternative were obtained from the Microcomputer Aided Cost Estimating System
(MCACES) cost estimates developed as part of the feasibility report and additional cost elements
(real estate, plans and specifications, and supervision and administration during construction).

3.2.1. Alternative 1. Restoration of Oxbow Habitat. The total estimated cost associated with
implementing Alternative 1 is $3,979,244 (Table 3-1). Activities included in these costs are
equipment mobilization, dredging approximately 2,490,000 cubic yards of material from a 145-acre
area of the 300-acre open basin of the lake, and construction of geotube levees around the four
disposal sites adjacent to the lake. Also included in the costs are contingencies, real estate costs,
plans and specifications, supervision and administration during construction, and interest during
construction. Interest during construction is based on the federal discount rate of 6.625 percent and a
construction schedule of 529 days. The schedule includes 307 days for dredging activities, 42 days
for levee construction, 168 days for dewatering, and 12 days for mobilization.

Table 3-1. Hovey Lake Restoration Project, Alternative 1,
Restoration of Oxbow Habitat, Cost Estimate

Item Costs
Dredging Costs
Mobilization $44,226
Dredging $2,346,056
Geotube Levee Basin 1 $36,582
Geotube Levee Basin 2 $21,339
Geotube Levee Basin 3 $9,145
Geotube Levee Basin 4 $12,194
Contingencies $174,573
Real Estate Costs $670,000
Plans and Specifications $240,975
S & A During Construction $241,868
Cost Subtotal $3,796,958
Interest During Construction $182,286
Gross Investment $3,979,244

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.2.2. Alternative 2. Shoreline Stabilization. The total estimated cost of Alternative 2 is

$376,257 (Table 3-2). Activities included in these costs are equipment mobilization, bank and trench
shaping, and purchase, shipment and placement of A-jacksd and geofabric. Also included in the
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costs are contingencies, real estate costs, plans and specifications, supervision and administration
during construction, and interest during construction, based on the federal discount rate of
6.625 percent and a construction schedule of 60 days.

Table 3-2. Hovey Lake Restoration Project, Alternative 2,
Shoreline Stabilization, Cost Estimate

Item Costs
Stabilization Costs
Mobilization $15,000
Shape Bank and Trench for A-Jacks $4,683
A-Jacks $157,359
Geofabric $68,748
Ship A-Jacks By Barge $10,293
Contingencies $18,093
Real Estate Costs $50,000
Plans and Specifications $24,975
S & A During Construction $25,068
Cost Subtotal $374,219
Interest During Construction $2,038
Gross Investment $376,257

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.2.3. Alternative 3. Reforestation. The total estimated cost of implementing Alternative 3 is
$353,217 (Table 3-3). Activities included in these costs are equipment mobilization and
reforestation. Other included costs are contingencies, real estate costs, plans and specifications,
supervision and administration during construction, and interest during construction. Interest during
construction is based on the federal discount rate of 6.625 percent and a reforestation schedule of

15 days.

3.3 Average Annual Cost

Table 3-4 presents a summary of the cost estimates for the three alternatives. The average annual
cost of implementing each alternative, assuming a 50-year project life and a federal discount rate of
6.625 percent, is also presented. The average annual cost is the annual amount required to amortize
the present value of project costs over the life of the project. It is equivalent to the annual payment
needed to finance the project over 50 years at 6.625 percent interest.

The average annual cost for Alternative 1, Restoration of Oxbow Habitat, is $283,082. This
includes an average annual cost of gross investment of $274,741 and average annual operation and
maintenance costs of $8,341. The operation and maintenance costs are based on costs of $500,000
expected to be incurred in years 25 and 50 of the project. These costs are discounted to their net
present value then amortized over the life of the project.
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Table 3-3. Hovey Lake Restoration Project, Alternative 3,
Reforestation, Cost Estimate

Item Costs
Reforestation Costs
Mobilization $15,000
Reforestation $26,688
Contingencies $2,934
Real Estate Costs $300,000
Plans and Specifications $4,050
S & A During Construction $4,065
Cost Subtotal $352,737
Interest During Construction $480
Gross Investment $353,217

Sources. Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

Table 3-4. Hovey Lake Restoration Project, Summary of Construction and
O & M Costs for Each Alternative

Item Alternative 1 Alternative 2 Alternative 3
Gross Investment $3,979,244 $376,257 $353,217
Annualized Gross Investment Cost $274,741 $25,978 $24,387
Annualized O&M Costs $8,341 $8,885 $286
Total Annualized Costs $283,082 $34,863 $24.673

Sources: Ohio River Mainstream Ecosystem Restoration Project - Feasibility Report;

Louisville District, USACE; and G.E.C., Inc.

The average annual cost for Alternative 2, Bank Stabilization, is $34,863. This includes an average
annual cost of gross investment of $25,978 and average annual operation and maintenance costs of
$8,885. The operation and maintenance costs are based on costs of $120,600 expected to be incurred
every 10 years during the life of the project. These costs are discounted to their net present value

then amortized over the life of the project.

The average annual cost for Alternative 3, Reforestation, is $24,673. This includes an average

annual cost of gross investment of $24,387 and average annual operation and maintenance costs of
$286. The operation and maintenance costs are based on costs of $1,000 expected to be incurred in
each of the first five years of the project for reforestation monitoring. These costs are discounted to
their net present value then amortized over the life of the project.

Ohio River Ecoisytem Restoration Program - Appendix H-Example Ecosytem Restoration Project



3.4 Environmental Benefits

Environmental impacts associated with no-action and each alternative were measured in habitat
acres. Because of resource and time constraints, field surveys could not be conducted to define the
impact of each alternative. Therefore, environmental impacts were estimated using information
provided in the feasibility report. Extensive field surveys would be required to more accurately
quantify the environmental impacts of each alternative.

3.4.1. Alternative 1. Restoration of Oxbow Habitat. The dredging of 145 acres of open basin in
Hovey Lake will increase the depth of the basin up to 20 feet. The average depth of the basin, six to
seven feet, is slowly decreasing from deposition of sediments during overbank flooding of the Ohio
River. The maximum depth of the lake has decreased by at least three feet since 1976. Proposed
dredging activities will help prolong the life of the Hovey Lake aquatic ecosystem, which provides
quality habitat for a variety of fishes, benthic organisms, birds (specifically waterfowl, shorebirds,
and wading birds), reptiles, amphibians, and mammals.

The paddlefish (Polyodon spathula) is one species that particularly relies on this unique habitat as a
nursery for its young. Larvae and juvenile paddlefish will migrate from spawning areas into the
oxbow during flood events to feed on the abundant supply of zooplankton, the predominant food for
this species. The majority of the juveniles will remain in the oxbow until they have reached maturity,
at which time the adult paddlefish, as well as some juveniles, will emigrate to the river channel
during spring flood events and continue on to breeding grounds to spawn (Hoxmeier, 1997).

Through the dredging activities, the paddlefish will be able to continue using Hovey Lake as a
nursery for its young. The deepening of the lake will also help to maintain a healthy and diverse
population of deep-water benthic organisms used by a variety of aquatic species for food.

As the lake is dredged, the dredged material will be placed on four adjacent sites. Once these
disposal areas are dewatered and graded, the areas will be returned to agricultural production.
Currently, these fields are primarily used by Hovey Lake FWA as part of their ongoing waterfowl
management program; they will be returned to that use once the site is dewatered and graded.

In summary, if this alternative is implemented, 145 acres of aquatic habitat will be created at the
beginning of the project by increasing the volume of the lake by about 1,550 acre-feet of water.
There will be no direct loss of habitat for no-action under this alternative. Therefore, the average
annual net impact of this alternative alone will be the creation of 145 average annual acres of
beneficial habitat. This is the only alternative evaluated that will create aquatic habitat; since all
other alternatives only prevent the additional loss of aquatic habitat. Table 3-5 presents the acres of
habitat created by Alternative 1, habitat lost if no action is taken, and the net impact of the alternative
for each year of the project. The average annual impacts of the alternative are also presented.
Although there will be no loss of habitat if no action is taken on this alternative, without adequate
sediment control (no-action under alternatives 2 and 3), 140 of the 145 acres created under this
alternative will be lost by the end of the project due to sedimentation. These losses will be addressed
and accounted for below under the discussion of the impacts of no-action associated with
alternatives 2 and 3.
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Table 3-5. Annual Benefits Associated With Alternative 1,
Restoration of Oxbow Habitat, Hovey Lake Restoration Project

Project Action No-Action Total
Year Acres Created Acres Lost Net Acres
1 145.0 0 145.0
2 145.0 0 145.0
3 145.0 0 145.0
4 145.0 0 145.0
5 145.0 0 145.0
6 145.0 0 145.0
7 145.0 0 145.0
8 145.0 0 145.0
9 145.0 0 145.0
10 145.0 0 145.0
11 145.0 0 145.0
12 145.0 0 145.0
13 145.0 0 145.0
14 145.0 0 145.0
15 145.0 0 145.0
16 145.0 0 145.0
17 145.0 0 145.0
18 145.0 0 145.0
19 145.0 0 145.0
20 145.0 0 145.0
21 145.0 0 145.0
22 145.0 0 145.0
23 145.0 0 145.0
24 145.0 0 145.0
25 145.0 0 145.0
26 145.0 0 145.0
27 145.0 0 145.0
28 145.0 0 145.0
29 145.0 0 145.0
30 145.0 0 145.0
31 145.0 0 145.0
32 145.0 0 145.0
33 145.0 0 145.0
34 145.0 0 145.0
35 145.0 0 145.0
36 145.0 0 145.0
37 145.0 0 145.0
38 145.0 0 145.0
39 145.0 0 145.0
40 145.0 0 145.0
41 145.0 0 145.0
42 145.0 0 145.0
43 145.0 0 145.0
44 145.0 0 145.0
45 145.0 0 145.0
46 145.0 0 145.0
47 145.0 0 145.0
48 145.0 0 145.0
49 145.0 0 145.0
50 145.0 0 145.0
Cumulative Total 7,250.0 0.0 7,250.0
Average Annual 145.0 0.0 145.0

Source: GEC, Inc.
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3.4.2 Erosion/Sediment Control and Ohio River Bank Stabilization. Sediment deposition in
Hovey Lake and surrounding wetlands during Ohio River flood events reduces water quality and
degrades/destroys existing aquatic and wetland habitats. Floodwater sediments originate from
floodplain scour of farmed areas north of the lake, riverborne sediments, and heavy bank erosion
along the Ohio River bank north of the lake.

Since 1976, the maximum depth of the lake has decreased by three feet due to sedimentation.
Sedimentation in the lake appears to have increased since 1995 after erosion control structures were
installed on Slim Island and tree logging occurred on the land north of the lake. If no action is taken,
sediment in an excess of three feet would be deposited in the lake and adjacent wetlands every 25
years, resulting in excess of six feet being deposited over the 50-year life of the project. For the
purpose of this analysis, it was assumed that over the life of the project, average flood events and
sedimentation rates will prevail. Furthermore, sediment deposition in the lake and wetlands was
assumed to occur at a constant rate over the life of the project. Since sediment rates may accelerate
as sediment builds up in the lake and wetlands, this analysis presents a conservative estimate of the
amount of sediment that would be dropped in the lake and wetlands.

Two alternatives were developed to reduce erosion and sediment. Alternative 2, Shoreline
Stabilization, includes stabilization of 0.9 miles of shoreline on the Ohio River bank north of Hovey
Lake. Alternative 3, Reforestation, includes reforestation of 120 acres adjacent to the Ohio River.
The reforestation would result in the creation of 120 acres of terrestrial/riparian habitat and protect
aquatic and wetland resources by reducing the amount of sediment deposited in the lake and
surrounding wetlands. If these two alternatives are implemented, most, but not all, of the sediment
would be dropped in the reforested areas north of the lake. It is assumed that over the life of the
project, five of the six feet of sediment estimated to be dropped in the lake would actually be dropped
north of the lake, greatly extending the life of the lake. These alternatives will prevent approximately
five feet of sediment from settling over the 300-acre open basin of the lake, protecting a total volume
of 1,500 acre-feet of water over the 50-year life of the project, or an average of 750 acre-feet a year.
These two alternatives alone protect only half the volume of aquatic habitat as Alternative 1,
Restoration of Oxbow Habitat. Therefore, the beneficial habitat acreage protected by these
alternatives is 72.5 acres of aquatic habitat.

In addition to protecting aquatic habitat, these alternatives will protect approximately 347 acres of
wetland habitat over the 50-year project life. If these alternatives are not implemented, sediment
from Ohio River flood events will continue to drop in wetlands to the north and east of the lake,
eventually destroying the wetlands. These alternatives would prevent most of this sediment from
dropping in the lake and wetlands and thereby extend the life of those wetlands.

3.4.2.1. Alternative 2. Shoreline Stabilization. Alternative 2 consists of stabilizing
approximately 0.9 mile of the Ohio River shoreline north of Hovey Lake using “A-jacks®” or similar
structures. These structures will be placed along the bank of the Ohio River in an interlocking
pattern to form a reinforcing foundation at the base of the eroded bank. Soil will be placed to create
a foundation in which woody vegetation can be established above the normal pool elevation of the
Ohio River through natural or artificial regeneration. This vegetative buffer will strengthen the
eroding bank, thereby decreasing the degradation of the bank. The stabilization of the bank will aid
in decreasing the amount of sediment entering the Ohio River and being deposited in Hovey Lake
during flood events, as well as provide habitat for a variety of terrestrial and aquatic species. The
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reduction of sediment in the river will have a positive impact on a variety of aquatic species present
in the river, especially mussel populations.

Shoreline stabilization will benefit Hovey Lake water quality and protect surrounding wetlands by
reducing sediment from erosion along the Ohio River and by protecting existing and proposed
reforested areas in the vicinity. This alternative directly reduces the sediment load by reducing bank
erosion. However, the greatest environmental benefits of this alternative will be generated by
protecting existing and proposed reforested areas to the south of the bank stabilization area. It was
assumed that without stabilization, the river bank will continue to erode to the point that the river
would eventually claim 50 percent (60 acres) of the proposed reforested area by the end of the project
life.

Table 3-6 presents the acres of habitat created/protected by Alternative 2, habitat lost if no action is
taken, and the net impact of the alternative for each year of the project. The average annual impacts
of the alternative are also presented. Bottomland hardwood acres that would have been lost would
increase from 0 acres in Year 1 of the project to 60 acres by Year 50 of the project. Implementing
Alternative 2 will prevent these acres from being lost to erosion. Therefore, the environmental
benefits of this alternative include preventing the loss of bottomland hardwood habitat. The number
of acres protected would increase from O acres at the beginning of the project to 1.2 acres per year
over the life of the project, to the point of preventing the loss of 60 acres by the end of the project.
This results in the protection of 29.4 acres on an average annual basis.

Protecting the bottomland hardwoods from loss by erosion also results in a corresponding protection
of wetland and aquatic habitat acreage. Wetland habitat protected by Alternative 2 will increase
from 1.7 acres at the beginning of the project to 86.8 acres at the end of the project, for an average
annual quantity of 44.2 acres. Aquatic acres protected by this alternative will increase from 0.7 acres
to 35 acres by the end of the project, for an average annual 17.9 acres. This alternative results in the
protection of a total of 91.5 acres on an average annual basis. However, these benefits will be
realized only if Alternative 2 is implemented in conjunction with Alternative 3, Reforestation.
Without the reforestation of 120 acres of agricultural lands adjacent to the Ohio River, shoreline
stabilization will not have a significant impact on improving the Hovey Lake ecosystem.

If Alternative 2 is not implemented (no-action), the Ohio River will continue to erode the river banks,
and a portion of the 120 acres of the proposed reforested lands north of the lake will be lost to the
river. The loss of these bottomland hardwoods will result in the corresponding loss of 1.7 acres of
wetland habitat at the beginning of the project, increasing to 86.8 acres at the end of the project, for
an average annual loss of 44.2 acres. In addition, 0.7 acres of aquatic habitat will be lost at the
beginning of the project, increasing to 35 acres by the end of the project, for an average annual loss
of 17.9 acres. No-action under this alternative will result in the loss of a total of 62.1 acres on an
average annual basis. In summary, the net benefits of Alternative 2 are the protection of 29.4
average annual acres of habitat, calculated as the acres protected by this alternative (91.5 acres),
adjusted for acres lost under no-action (62.1 acres).

3.4.2.2. Alternative 3. Reforestation. Alternative 3 consists of reforestation of 120 acres of
agricultural land adjacent to the Ohio River at the point where bank stabilization is proposed. The
reforestation would improve the stability of the riverbanks and provide structure for decreasing the
velocity of the floodwaters as it tops the banks and flows towards Hovey Lake. By slowing the
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Table 3-6. Annual Benefits Associated With Alternative 2, Shoreline Stabilization,
Hovey Lake Restoration Project

Action No-Action Total
Acres Created/Protected Acres Lost Net Acres

Bottomland Total Acres Total Acres

Project Aquatic Acres Wetland Acres Hardwood Acres Created Aquatic Acres Wetland Acres Lost

Year

1 0.7 17 0.0 24 -0.7 -1.7 -2.4 0.0
2 14 35 1.2 6.1 -1.4 -35 -4.9 1.2
3 21 5.2 24 9.7 -2.1 -5.2 -7.3 2.4
4 2.8 6.9 3.6 133 -2.8 -6.9 -9.7 36
5 35 8.7 48 17.0 -35 -8.7 -12.2 48
6 4.2 10.4 6.0 20.6 -4.2 -10.4 -14.6 6.0
7 4.9 121 7.2 24.2 -4.9 -12.1 -17.0 72
8 5.6 139 8.4 27.9 -5.6 -13.9 -19.5 8.4
9 6.3 15.6 9.6 315 -6.3 -15.6 -21.9 9.6
10 7.0 17.4 10.8 35.2 -7.0 -17.4 -24.4 10.8
11 7.7 19.1 12.0 38.8 =17 -19.1 -26.8 12.0
12 8.4 20.8 132 42.4 -84 -20.8 -29.2 13.2
13 9.1 22.6 14.4 46.1 -9.1 -22.6 -31.7 14.4
14 9.8 24.3 15.6 49.7 -9.8 -24.3 -34.1 15.6
15 10.5 26.0 16.8 53.3 -10.5 -26.0 -36.5 16.8
16 11.2 27.8 18.0 57.0 -11.2 -27.8 -39.0 18.0
17 11.9 29.5 19.2 60.6 -11.9 -29.5 -41.4 19.2
18 12.6 312 204 64.2 -12.6 -31.2 -43.8 204
19 13.3 330 216 67.9 -133 -33.0 -46.3 216
20 14.0 34.7 228 715 -14.0 -34.7 -48.7 228
21 14.7 36.4 24.0 75.1 -14.7 -36.4 -51.1 24.0
22 15.4 38.2 25.2 78.8 -15.4 -38.2 -53.6 252
23 16.1 39.9 264 82.4 -16.1 -39.9 -56.0 26.4
24 16.8 416 276 86.0 -16.8 -41.6 -58.4 276
25 175 43.4 28.8 89.7 -17.5 -43.4 -60.9 28.8
26 18.2 45.1 30.0 93.3 -18.2 -45.1 -63.3 30.0
27 18.9 46.8 312 96.9 -18.9 -46.8 -65.7 312
28 19.6 48.6 324 100.6 -19.6 -48.6 -68.2 324
29 20.3 50.3 336 104.2 -20.3 -50.3 -70.6 336
30 21.0 52.1 34.8 107.9 -21.0 -52.1 -73.1 34.8
31 21.7 53.8 36.0 1115 =217 -53.8 -755 36.0
32 224 55.5 37.2 115.1 -22.4 -55.5 -77.9 372
33 231 57.3 384 118.8 -23.1 -57.3 -80.4 384
34 23.8 59.0 39.6 122.4 -23.8 -59.0 -82.8 39.6
35 24.5 60.7 40.8 126.0 -24.5 -60.7 -85.2 40.8
36 25.2 62.5 42.0 129.7 -25.2 -62.5 -87.7 420
37 25.9 64.2 43.2 133.3 -25.9 -64.2 -90.1 432
38 26.6 65.9 44.4 136.9 -26.6 -65.9 -92.5 44.4
39 27.3 67.7 45.6 140.6 -27.3 -67.7 -95.0 456
40 28.0 69.4 46.8 144.2 -28.0 -69.4 -97.4 46.8
41 28.7 711 48.0 147.8 -28.7 -71.1 -99.8 48.0
42 29.4 72.9 49.2 151.5 -29.4 -72.9 -102.3 49.2
43 30.1 74.6 50.4 155.1 -30.1 -74.6 -104.7 50.4
44 30.8 76.3 51.6 158.7 -30.8 -76.3 -107.1 516
45 315 78.1 52.8 162.4 -31.5 -78.1 -109.6 52.8
46 32.2 79.8 54.0 166.0 -32.2 -79.8 -112.0 54.0
47 329 815 55.2 169.6 -32.9 -81.5 -114.4 55.2
48 33.6 83.3 56.4 173.3 -336 -83.3 -116.9 56.4
49 34.3 85.0 57.6 176.9 -34.3 -85.0 -119.3 57.6
50 35.0 86.8 60.0 181.8 -35.0 -86.8 -121.8 60.0
Cumulative Total 892.5 2,212.1 14712 4,575.8 -892.5 -2,212.1 -3,104.6 1,471.2
Average Annual 179 44.2 29.424 915 -17.9 -44.2 -62.1 29.4

Source: GEC, Inc.
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floodwaters, the sediment within the waters will drop north of Hovey Lake instead of being deposited
directly into the lake and surrounding wetlands. This will also aid in decreasing erosion and scouring
of agricultural fields between the river and Hovey Lake, which will further reduce the amount of
sediment entering into the lake during flood events. Reduction of the sediments entering the lake
will extend the life of the Hovey Lake aquatic ecosystem and improve the water quality of the lake.
Each of these factors will ensure that Hovey Lake will continue to provide quality foraging and
overwintering habitat for larvae, juvenile, and adult paddlefish. Reduction of sediment will also help
preserve the valuable shallow wetlands surrounding Hovey Lake that are utilized by a variety of
terrestrial and aquatic wildlife species.

Beside providing protection from the floodwaters, the reforestation project will provide quality
bottomland hardwood forest habitat for a variety of terrestrial species, including neotropical migrant
birds dependent on woodlands and mast-producing species for reproduction, foraging, and cover.
The additional acreage of bottomland hardwood forest would further enhance and diversify the
already unique Hovey Lake ecosystem.

Alternative 3 consists of reforestation of 120 acres of agricultural lands with bottomland hardwoods.
If Alternative 3 is implemented alone (without implementing Alternative 2, Shoreline Stabilization),
it is assumed that the riverbank will continue to erode to the point that by the end of the project life
the river will claim 50 percent (60 acres) of the proposed 120 reforested acres. Therefore,
Alternative 3 will initially result in the creation of 120 acres of bottomland hardwoods habitat,
decreasing on a constant basis to 60 acres by Year 50 of the project. On an average annual basis, this
will result in creation of 90.6 acres. Table 3-7 presents the acres of habitat created by Alternative 3,
habitat lost if no action is taken, and the net impact of the alternative for each year of the project.
The average annual impacts of the alternative are also presented. Creation of the 120 acres of
bottomland hardwood habitat would also prevent the loss of wetlands and aquatic habitat. The loss
of bottomland hardwood habitat acreage over the life of the project if Alternative 3 is implemented
without shoreline stabilization will result in a corresponding reduction in acres of wetlands and
aquatic habitat protected. Wetland habitat protected by Alternative 3 will equate to an average
annual 132.7 acres, and aquatic habitat protected will equate to an average annual 53.6 acres.

If Alternative 3 is not implemented (no-action), sediment from Ohio River flood events will continue
to be deposited in Hovey Lake and the surrounding wetlands. This would result in a corresponding
loss of 5.2 acres of wetland habitat at the beginning of the project, increasing to 260 acres at the end
of the project, for an average annual loss of 132.7 acres. There would also be a loss of 2.1 acres of
aquatic habitat at the beginning of the project, increasing to 105 acres by the end of the project, for an
average annual loss of 53.6 acres. No-action under this alternative will result in the loss of a total of
186.3 acres on an average annual basis. In summary, the net benefits of Alternative 3 are the creation
or protection of 90.6 average annual acres of habitat, calculated as the acres created/protected by this
alternative (276.9 acres), adjusted for acres lost under no-action (186.3 acres).

3.4.3 Summary of Environmental Benefits
Table 3-8 presents a summary of annual environmental outputs for each alternative as stand-alone

aspects of the project. For each alternative, the acres lost if no action is taken and the net acres
gained if the alternative is implemented are presented. Under Alternative 1, Restoration of Oxbow

Ohio River Ecoisytem Restoration Program - Appendix H-Example Ecosytem Restoration Project



Table 3-7. Annual Benefits Associated With Alternative 3, Restoration,
Hovey Lake Restoration Project

Action No-Action Total
Acres Created/Protected Acres Lost Net Acres
Bottomland Total Acres Total Acres
Project Aquatic Acres Wetland Acres Hardwood Acres Created Aquatic Acres Wetland Acres Lost
Year

1 21 5.2 120.0 127.3 -2.1 -5.2 -7.3 120.0
2 4.2 10.4 118.8 133.4 -4.2 -10.4 -14.6 118.8
3 6.3 15.6 117.6 139.5 -6.3 -15.6 -21.9 117.6
4 8.4 20.8 116.4 145.6 -8.4 -20.8 -29.2 116.4
5 10.5 26.0 115.2 151.7 -10.5 -26.0 -36.5 115.2
6 12.6 31.2 114.0 157.8 -12.6 -31.2 -43.8 114.0
7 14.7 36.4 112.8 163.9 -14.7 -36.4 -51.1 112.8
8 16.8 41.6 111.6 170.0 -16.8 -41.6 -58.4 111.6
9 18.9 46.8 110.4 176.1 -18.9 -46.8 -65.7 110.4
10 21.0 52.1 109.2 182.3 -21.0 -52.1 -73.1 109.2
11 231 57.3 108.0 188.4 -23.1 -57.3 -80.4 108.0
12 252 62.5 106.8 194.5 -25.2 -62.5 -87.7 106.8
13 27.3 67.7 105.6 200.6 -27.3 -67.7 -95.0 105.6
14 294 729 104.4 206.7 -29.4 -72.9 -102.3 104.4
15 315 78.1 103.2 212.8 -315 -78.1 -109.6 103.2
16 336 83.3 102.0 218.9 -33.6 -83.3 -116.9 102.0
17 357 88.5 100.8 225.0 -35.7 -88.5 -124.2 100.8
18 37.8 93.7 99.6 231.1 -37.8 -93.7 -131.5 99.6
19 39.9 98.9 98.4 237.2 -39.9 -98.9 -138.8 98.4
20 42.0 104.1 97.2 243.3 -42.0 -104.1 -146.1 97.2
21 441 109.3 96.0 249.4 -44.1 -109.3 -153.4 96.0
22 46.2 114.5 94.8 255.5 -46.2 -114.5 -160.7 94.8
23 48.3 119.7 93.6 261.6 -48.3 -119.7 -168.0 93.6
24 50.4 124.9 92.4 267.7 -50.4 -124.9 -175.3 92.4
25 52.5 130.1 91.2 273.8 -52.5 -130.1 -182.6 91.2
26 54.6 135.3 90.0 279.9 -54.6 -135.3 -189.9 90.0
27 56.7 140.5 88.8 286.0 -56.7 -140.5 -197.2 88.8
28 58.8 145.7 87.6 292.1 -58.8 -145.7 -204.5 87.6
29 60.9 150.9 86.4 298.2 -60.9 -150.9 -211.8 86.4
30 63.0 156.2 85.2 304.4 -63.0 -156.2 -219.2 85.2
31 65.1 161.4 84.0 310.5 -65.1 -161.4 -226.5 84.0
32 67.2 166.6 82.8 316.6 -67.2 -166.6 -233.8 82.8
33 69.3 171.8 81.6 322.7 -69.3 -171.8 -241.1 81.6
34 714 177.0 80.4 328.8 -71.4 -177.0 -248.4 80.4
35 735 182.2 79.2 334.9 -735 -182.2 -255.7 79.2
36 75.6 187.4 78.0 341.0 -75.6 -187.4 -263.0 78.0
37 7.7 192.6 76.8 347.1 -71.7 -192.6 -270.3 76.8
38 79.8 197.8 75.6 353.2 -79.8 -197.8 -277.6 75.6
39 81.9 203.0 744 359.3 -81.9 -203.0 -284.9 744
40 84.0 208.2 732 365.4 -84.0 -208.2 -292.2 732
41 86.1 213.4 72.0 3715 -86.1 -213.4 -299.5 72.0
42 88.2 218.6 70.8 377.6 -88.2 -218.6 -306.8 70.8
43 90.3 223.8 69.6 383.7 -90.3 -223.8 -314.1 69.6
44 924 229.0 68.4 389.8 -92.4 -229.0 -321.4 68.4
45 94.5 234.2 67.2 395.9 -94.5 -234.2 -328.7 67.2
46 96.6 239.4 66.0 402.0 -96.6 -239.4 -336.0 66.0
47 98.7 244.6 64.8 408.1 -98.7 -244.6 -343.3 64.8
48 100.8 249.8 63.6 414.2 -100.8 -249.8 -350.6 63.6
49 102.9 255.0 62.4 420.3 -102.9 -255.0 -357.9 62.4
50 105.0 260.3 60.0 425.3 -105.0 -260.3 -365.3 60.0

Cumulative Total 2,677.5 6,636.4 4,528.8 13,842.7 -2,677.5 -6,636.4 -9,313.9 4,528.8

Average Annual 53.6 132.7 90.6 276.9 -53.6 -132.7 -186.3 90.6

Source: GEC, Inc.
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Table 3-8. Summary of Net Annual Benefits for the Various Alternatives,
Hovey Lake Restoration Project

Alternative 1 Alternative 2 Alternative 3 All Alternatives
No-Action Action No-Action Action No-Action Action No-Action Action

Year Net Acres Net Acres Net Acres Total Acres Net Acres
1 0 145.0 2.4 0.0 -7.3 120.0 -9.7 265.0
2 0 145.0 -4.9 1.2 -14.6 118.8 -19.5 265.0
3 0 145.0 -7.3 2.4 -21.9 117.6 -29.2 265.0
4 0 145.0 -9.7 3.6 -29.2 116.4 -39.0 265.0
5 0 145.0 -12.2 4.8 -36.5 115.2 -48.7 265.0
6 0 145.0 -14.6 6.0 -43.8 114.0 -58.4 265.0
7 0 145.0 -17.0 7.2 -51.1 112.8 -68.2 265.0
8 0 145.0 -19.5 8.4 -58.4 111.6 -77.9 265.0
9 0 145.0 -21.9 9.6 -65.7 110.4 -87.7 265.0
10 0 145.0 -24.4 10.8 -73.1 109.2 -97.4 265.0
11 0 145.0 -26.8 12.0 -80.4 108.0 -107.1 265.0
12 0 145.0 -29.2 13.2 -87.7 106.8 -116.9 265.0
13 0 145.0 -31.7 14.4 -95.0 105.6 -126.6 265.0
14 0 145.0 -34.1 15.6 -102.3 104.4 -136.4 265.0
15 0 145.0 -36.5 16.8 -109.6 103.2 -146.1 265.0
16 0 145.0 -39.0 18.0 -116.9 102.0 -155.8 265.0
17 0 145.0 -41.4 19.2 -124.2 100.8 -165.6 265.0
18 0 145.0 -43.8 20.4 -131.5 99.6 -175.3 265.0
19 0 145.0 -46.3 21.6 -138.8 98.4 -185.1 265.0
20 0 145.0 -48.7 22.8 -146.1 97.2 -194.8 265.0
21 0 145.0 -51.1 24.0 -153.4 96.0 -204.5 265.0
22 0 145.0 -53.6 25.2 -160.7 94.8 -214.3 265.0
23 0 145.0 -56.0 26.4 -168.0 93.6 -224.0 265.0
24 0 145.0 -58.4 27.6 -175.3 92.4 -233.8 265.0
25 0 145.0 -60.9 28.8 -182.6 91.2 -243.5 265.0
26 0 145.0 -63.3 30.0 -189.9 90.0 -253.2 265.0
27 0 145.0 -65.7 31.2 -197.2 88.8 -263.0 265.0
28 0 145.0 -68.2 324 -204.5 87.6 -272.7 265.0
29 0 145.0 -70.6 33.6 -211.8 86.4 -282.5 265.0
30 0 145.0 -73.1 34.8 -219.2 85.2 -292.2 265.0
31 0 145.0 -75.5 36.0 -226.5 84.0 -301.9 265.0
32 0 145.0 -77.9 37.2 -233.8 82.8 -311.7 265.0
33 0 145.0 -80.4 38.4 -241.1 81.6 -321.4 265.0
34 0 145.0 -82.8 39.6 -248.4 80.4 -331.2 265.0
35 0 145.0 -85.2 40.8 -255.7 79.2 -340.9 265.0
36 0 145.0 -87.7 42.0 -263.0 78.0 -350.6 265.0
37 0 145.0 -90.1 43.2 -270.3 76.8 -360.4 265.0
38 0 145.0 -92.5 44.4 -277.6 75.6 -370.1 265.0
39 0 145.0 -95.0 45.6 -284.9 74.4 -379.9 265.0
40 0 145.0 -97.4 46.8 -292.2 73.2 -389.6 265.0
41 0 145.0 -99.8 48.0 -299.5 72.0 -399.3 265.0
42 0 145.0 -102.3 49.2 -306.8 70.8 -409.1 265.0
43 0 145.0 -104.7 50.4 -314.1 69.6 -418.8 265.0
44 0 145.0 -107.1 51.6 -321.4 68.4 -428.6 265.0
45 0 145.0 -109.6 52.8 -328.7 67.2 -438.3 265.0
46 0 145.0 -112.0 54.0 -336.0 66.0 -448.0 265.0
47 0 145.0 -114.4 55.2 -343.3 64.8 -457.8 265.0
48 0 145.0 -116.9 56.4 -350.6 63.6 -467.5 265.0
49 0 145.0 -119.3 57.6 -357.9 62.4 -477.3 265.0
50 0 145.0 -121.8 60.0 -365.3 60.0 -487.0 265.0

Cumulative Total 0 7,250.0 -3104.6 1,471.2 -9313.9 4,528.8 -12,418.,5 13,250.0

Average Annual 0 145.0 -62.1 29.4 -186.3 90.6 -248.4 265.0

Source: GEC, Inc.
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Habitat, no-action results in no significant impacts, while implementing the alternative results in
average annual net impacts of 145 acres. For Alternative 2, Shoreline Stabilization, which is
dependent on the implementation of Alternative 3, Reforestation, no-action results in an average
annual loss of 62.1 acres, while implementing the alternative results in average annual net impacts of
29.4 acres. Under Alternative 3, Reforestation, no-action results in an average annual loss of
186.3 acres, while implementing the alternative results in average annual net impacts of 90.6 acres.
No-action for all three alternatives results in the average annual loss of a total of 248.4 acres of
habitat.

3.5 Relationship Among Alternatives

All three alternatives can be effectively combined in various combinations, except that Alternative 2,
Shoreline Stabilization, is dependent on Alternative 3, Reforestation. Without Alternative 3,
Alternative 2 will not result in any significant impacts. The costs and environmental outputs of the
alternatives when combined are additive. IWR-PLAN requires that each alternative be assigned costs
and outputs associated with implementing and not implementing the alternative. The cost for not
implementing an alternative (no-action) is $0. The environmental outputs associated

with not implementing an alternative (no-action) are the quantity of habitat that would be lost over
the life of the project if the alternative is not implemented. These values are calculated in terms of
average annual impacts, which are the cumulative number of acres impacted each year by the project
divided by 50, the number of years the project will exist. The no-action outputs are entered into
IWR-PLAN as negative values (lost habitat).

The cost of implementing each alternative is stated in average annual costs and includes construction
costs and operation and maintenance costs. The environmental outputs associated with implementing
each alternative are calculated as the quantity of habitat created by the alternative and the quantity of
habitat protected from loss if the alternative were not implemented (the no-action negative impacts).
Because of the method that IWR-PLAN uses to combine alternatives to derive the various
combinations of alternatives, the impacts associated with implementing the alternative must be
entered into the program as net impacts. Net impacts for each alternative are calculated as the
impacts associated with implementing the alternative minus the no-action impacts.

When developing the combination of alternatives, IWR-PLAN includes each alternative in the
combination and assigns either an action or no-action status to each. As a result, an alternative that
by itself has positive impacts could be combined with the no-action of the other alternatives and
result in an overall negative impact for the combination of alternatives. For instance, the IWR-PLAN
derived output from implementing Alternative 1 is actually calculated as the combination of the net
impacts of the action of Alternative 1 (145 acres) and the no-action impacts of Alternative 2 (-62.1
acres) and Alternative 3 (-186.3 acres), resulting in a combined impact of -103.4 acres. Similarly, the
output of the combination of alternatives 1, 2, and 3 is derived by combining the net impacts of the
action of alternatives 1, 2, and 3.

Including no-action, a total of six actual combinations of alternatives exist. The net impacts for each
of the combinations are presented in Table 3-9.
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Table 3-9. Summary of Net Annual Benefits for Each Combination of Alternatives,
Hovey Lake Restoration Project

-62.1 - -186.3 -103.4

Combinations of Alternative 1 Alternative 2 Alternative 3

Alternatives Action No-Action Action No-Action Action No-Action Total
No-Action - 0.0 - 0.0 - 0.0 0.0
Alternative 1 145.0 -

Alternative 2 - - - - -
0.0 - -62.1 90.6 - 28.5

Alternative 3 -

Alternatives 1 & 3 145.0 - - -62.1 90.6 - 1735
Alternatives 2 & 3 - 0.0 29.4 - 90.6 - 120.0
Alternatives 1, 2 & 3 145.0 - 29.4 - 90.6 - 265.0

NOTE: Since Alternative 2 is dependent on Alternative 3, there are no benefits listed for the stand alone Alternative 2 combination.

Source: GEC, Inc.

3.6 Cost Effectiveness Analysis

As stated earlier, cost effectiveness analysis is intended to illustrate which alternatives can produce
the same amount of environmental output for less costs or a larger quantity of output for the same or
less cost. Table 3-10 presents the average annual cost, annual environmental outputs, and average
cost per output for each combination of alternatives. The cost-effective combinations are: no-action;
Alternative 3; and the combinations of alternatives 2 and 3, alternatives 1 and 3, and alternatives 1, 2,
and 3. These combinations are presented in bold type in Table 3-10.

Table 3-10. Hovey Lake Restoration Project,
Cost Effectiveness Analysis

Outputs Costs Average Cost

Alternative (Acres) ($1,000) ($/Acres)

No Action -248.4 0.0 0
Alternative 1 -103.4 283.0 -2,736
Alternative 2 0.0 34.8 N/A
Alternative 3 28.5 24.7 86.6
Alternatives 1 and 3 173.5 307.7 1,773
Alternatives 2 and 3 120.0 59.5 495
Alternatives 1, 2 and 3 265.0 3425 1,292

Source: G.E.C., Inc.

3.7 Incremental Cost Analysis

Incremental cost analysis illustrates the increase in costs associated with advancing from one output
level to the next higher output level. Table 3-11 presents the average annual cost, the annual
environmental output, the average cost of output, the incremental output, and the total and per unit
incremental cost of the cost-effective alternatives.

The average cost per habitat acre for the combination of alternatives 2 and 3 is $495, which is also
the incremental cost per acre. A total of 120 beneficial habitat acres are produced under this
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Table 3-11. Hovey Lake Restoration Project, Incremental Cost Analysis of
Increasing Output from the No-Action Alternative of the “Best Buy” Alternatives

Average Incremental  Incremental  Incremental
Outputs Costs Cost Cost Output Cost Per
Alternative (Acres) ($1,000) ($/Acres) ($1,000) (Acres) Output ($)
Alternatives 2 and 3 120.0 59.50 495 59.5 120.0 495
Alternatives 1, 2 and 3 265.0 342.50 1,292 283.0 145.0 1,951

Source: G.E.C., Inc.

combination. The total annual incremental cost, the increase in costs from no-action, is $59,500. The
combination of alternatives 1, 2, and 3 produces 265 beneficial habitat acres at an annual average
cost of $342,500, resulting in an average cost of $1,292 per habitat acre. When compared to the
combination of alternatives 2 and 3, the annual incremental cost of this combination is $283,000, and
the incremental output is 145 beneficial habitat acres, yielding a per unit incremental cost of $1,951.

4.0 SUMMARY AND CONCLUSION

This report presents an incremental analysis of the Hovey Lake Restoration Project, which is
associated with a proposed ecosystem restoration program for the Ohio River. The proposed Hovey
Lake Restoration Project area is located at the State of Indiana’s Hovey Lake FWA, one of a few
large Ohio River oxbow lakes remaining in the state. Oxbow lakes, which are cut off from the river
except during periods of high river stage, are important spawning, nursery and feeding areas for
fishes and provide important habitat for migratory waterfowl, wading birds and other wildlife.
Oxbow lakes, due to their cut-off nature and location within floodplains, slowly fill in with
sediments. The specific goals of the Hovey Lake Restoration Project include two distinct elements
designed to prolong the functional life of the aquatic ecosystem at Hovey Lake and to improve the
fish and wildlife habitat within the project area. Three alternatives were evaluated as part of the
Restoration Project and include: Alternative 1, Restoration of Oxbow Habitat; Alternative 2,
Shoreline Stabilization; and Alternative 3, Reforestation.

Under Alternative 1, Restoration of Oxbow Habitat, approximately 145 acres of the 300-acre open
basin of Hovey Lake would be dredged from the current depth of six to seven feet to a proposed
depth ranging from 7 to 20 feet. This alternative should prolong the life of the lake and create deep-
water habitat. Under Alternative 2, Shoreline Stabilization, 0.9 mile of the Ohio River north of
Hovey Lake will be stabilized using A-jacks structures or other similar structures. By reducing
riverbank erosion, this alternative should prevent the river from eroding the areas to be reforested
north of Hovey Lake and reduce sediment depositions in Hovey Lake and the surrounding wetlands.
Under Alternative 3, Reforestation, 120 acres of floodplain north of Hovey Lake will be reforested.
This alternative will aid in the reduction of drift trash and sediment from Ohio River floodwaters
from settling in Hovey Lake and the surrounding wetlands.

The following subsections provide a summary of impacts, as well as the cost effectiveness analysis.
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41 Environmental Benefits

4.1.1. Alternative 1. Restoration of Oxbow Habitat. Dredging the open basin of Hovey Lake
will help prolong the life of the lake aquatic ecosystem that provides quality habitat for a variety of
fishes, benthic organisms, birds, reptiles, amphibians, and mammals. If this alternative is
implemented, 145 acres of aquatic habitat will be created at the beginning of the project by
increasing the volume of the lake by about 1,550 acre-feet of water. There will be no direct loss of
habitat for no-action under this alternative. Therefore, the average annual net impact of this
alternative alone will be the creation of 145 acres of beneficial habitat.

4.1.2. Erosion/Sediment Control and Ohio River Bank Stabilization. The purpose of
alternatives 2 and 3 is to reduce sediment deposition in Hovey Lake and surrounding wetlands during
Ohio River flood events. Floodwater sediments originate from floodplain scour of the farmed areas
north of the lake, riverborne sediments, and heavy bank erosion along the Ohio River banks north of
the lake. These alternatives include stabilizing the shoreline of 0.9 miles of the Ohio River bank
north of Hovey Lake and reforestation of 120 acres adjacent to the Ohio River.

These alternatives will prevent approximately five feet of sediment from settling over the 300-acre
open basin of the lake, protecting a total volume of 1,500 acre-feet of water over the 50-year life of
the project, or an average of 750 acre-feet a year. These alternatives protect only half the volume of
aquatic habitat as Alternative 1. Therefore, the beneficial habitat acreage protected by these
alternatives on a comparable basis to Alternative 1 is 72.5 acres of aquatic habitat. Without these
alternatives, sediment from Ohio River flood events will continue to be dropped in wetlands
surrounding the lake, eventually destroying the wetlands. These alternatives would prevent most of
this sediment from settling in the lake and wetlands and thereby extend the life of the wetlands.

4.1.2.1. Alternative 2. Shoreline Stabilization. Stabilizing the 0.9 mile of the Ohio River bank
north of Hovey Lake would prevent the erosion of the land north of the lake. Without shoreline
stabilization, eventually 50 percent of the proposed 120-acre reforested area would erode into the
river by the end of the project life.

Implementing Alternative 2 will prevent these acres from being lost to erosion. The environmental
benefits of this alternative include protection of 29.4 acres of bottomland hardwood habitat on an
average annual basis. Protecting the bottomland hardwoods from loss by erosion also results in a
corresponding protection of wetland and aquatic habitat acreage. Alternative 2 will protect 44.2
acres of wetland habitat and 17.9 acres of aquatic habitat on an average annual basis. In total, this
alternative results in the protection of 91.5 acres on an average annual basis. However, these benefits
will only be realized if Alternative 2 is implemented in conjunction with Alternative 3, Reforestation.
Shoreline stabilization, if implemented alone, will not have a significant impact on improving the
Hovey Lake ecosystem.

If Alternative 2 is not implemented (no-action), the Ohio River will continue to erode the river banks,
and a portion of the 120 acres of the proposed reforested lands north of the lake will be lost to the
river. The loss of these bottomland hardwoods will result in the corresponding average annual loss
of 44.2 acres of wetland habitat and 17.9 acres of aquatic habitat, for a total of 62.1 acres on an
average annual basis.
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In summary, the net benefits of Alternative 2 are the protection of 29.4 average annual acres of
habitat, calculated as the acres protected by this alternative (91.5 acres) adjusted for acres loss under
no-action (62.1 acres).

4121 Alternative 3. Reforestation. The reforestation of 120 acres of floodplain north of
Hovey Lake will reduce drift, trash and sediment from Ohio River flood events from being deposited
in Hovey Lake and the surrounding wetlands. If Alternative 3 is implemented alone (without
implementing Alternative 2, Shoreline Stabilization), it is assumed that the riverbank will continue to
erode to the point that by the end of the project life the river will claim 50 percent (60 acres) of the
proposed 120 reforested acres. Therefore, Alternative 3 will result in the creation of 90.6 acres on an
average annual basis. Creation of the bottomland hardwood habitat would also protect 347 acres of
wetlands and 72.5 acres of aquatic habitat. The loss of bottomland hardwood habitat acreage over
the life of the project if Alternative 3 is implemented without shoreline stabilization will result in a
corresponding reduction in acres of wetlands and aquatic habitat protected. Alternative 3 will
prevent the loss of 132.7 acres of wetlands and 53.6 aquatic acres on an average annual basis.

If Alternative 3 is not implemented (no-action), sediment from Ohio River flood events will continue
to be deposited in Hovey Lake and the surrounding wetlands. This would result in an average annual
loss of 132.7 acres of wetland habitat and 53.6 acres of aquatic habitat, for a total of 186.3 acres.

In summary, the net benefits of Alternative 3 are the creation or protection of 90.6 average annual
acres of habitat, calculated as the acres created/protected by this alternative (276.9 acres), adjusted
for acres lost under no-action (186.3 acres).

4.2 Cost Effectiveness and Incremental Cost Analysis

Cost effectiveness and incremental cost analyses were conducted for the combination of alternatives
in order to provide decision-makers with information to choose the combination of alternatives that
best satisfy project objectives. The environmental output of alternatives 1, 2 and 3 were measured in
habitat acres. Cost effectiveness analysis compares alternative plans that produce environmental
outputs and determines which plan produces the largest quantity of output for a given cost, or
produces the same or greater quantity of output for less cost. The cost-effective alternatives and
combination of alternatives are: no-action; Alternative 3; and the combinations of alternatives 2
and 3, alternatives 1 and 3, and alternatives 1, 2, and 3.

Incremental cost analysis compares the increase in costs (of cost-effective alternatives) of advancing
from one output level to the next higher level of output. The average cost per habitat acre for the
combination of alternatives 2 and 3 is $495, which is also the incremental cost per acre. A total of
120 beneficial habitat acres are produced under this combination. The total annual incremental cost,
the increase in costs from no-action, is $59,500. The combination of alternatives 1, 2, and 3 produces
265 beneficial habitat acres, at an average cost of $1,292 per habitat acre. When compared to the
combination of alternatives 2 and 3, the annual incremental cost of this combination is $283,000, and
the incremental output is 145 beneficial habitat acres, yielding a per unit incremental cost of $1,951.
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